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Editor 
Ray Osterwald, NODMS 


Editor Emeritus 
Barry R. Wiseman, N6CSW 

Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain to 
vintage equipment and operating with a primary emphasis on 
AM, but articles on CW, SSB, and shortwave listening are also 
needed. Photos of hams in their radio shacks are always appreci- 
ated. We invite those interested in writing for ER to write, email, - 
or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Joe Long (WA2EJT), Phillip Legate (ACQOB), Mike Bittner 
(W6MAB), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Jeff Covelli 
(WA8SAJ), Mike Murphy (WU2D), George Misic (KE8RN), Jim Hanlon 
(W8KGI), David Kuraner (K2DK), Jim Riff (K7SC), Dave Gordon-Smith 
(G3UUR) 


Editor’s Comments 


Chuck Teeters (W4MEW) SK 
Our friend and long-time ER contributor, Chuck 
Peeters wham 
has > ie +. 
passed s! Syne 
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the age of 84. Chuck was a regular con- 
R A D I O tributor and made an important contri- 
bution to the history of radio with his 
celebrating a bygone era articles, and especially to the history of 
early military equipment. Writing 84 ar- 
ticles total, his first one was back in ER 
#79, November 1995, Rebuilding the 
WI1JEO-Edmunds SSB Exciter. He was 
retired from the US Army and spent 
many years at Ft. Monmouth where he 
worked on the classic military radio equip- 
ment we are all familiar with, or person- 
ally knew the engineers that designed 
them. As a walking encyclopedia of this 
early history, he never failed to answer my 
questions about any of it. Next month, 
his close friend Larry Will (W3LW) will 


have a nice article about Chuck and his 


long radio career. 
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The Space Charge Midget 40 Meter Transmitter 
(A Whopping 400 Milliwatts of Fire in-the-Wire) 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


Background 

Many of youare old enough to remember 
automobile radios of the 1950’s. If you 
were involved with the repair of these 
radios you probably are familiar with space 
charge vacuum tubes. 

So what is a space charge vacuum tube? 
Space charge “is a@lapel’ and: ymy 
interpretation would be the following. It 
can be explained by the area (space) 
between the cathode and plate and the 
amount of electrons (the charge) produced 
by the positive potential applied to grid 
#1. More details will follow. 

In the early “50s the automotive industry 
switched froma 6 volt toa 12 volt ignition 
system for better performance. The tube 
manufacturers accommodated the voltage 
switch by introducing a series of vacuum 
tubes that would operate using the 
automobile’s low voltage battery system 
for B+. At the time transistors weren’t 
available for this task. Before this switch, 
auto radios used standard high voltage 
tubes with vibrator-transformer power 
supplies to produce the high voltage B+. 

More than a dozen low voltage tubes 
were produced by several manufacturers 
and they all operated on the space charge 
principle. Ifa standard high voltage tube 
was placed along side a space charge tube 
you would see no physical difference. 
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When the base diagrams are compared they 
are the same — with two exceptions. The 
standard control grid #1 is now the space 
charge grid and the standard screen grid #2 
is now the control grid. Space charge tubes 
that have a suppressor grid tie that grid to 
the cathode, like some standard high voltage 
tubes. 
Breadboard Data 

Technical data and circuits that involve 
space charge tubes, when used in oscillators 
and transmitters, are very sparse. The 
experimental breadboard, as I’ve used in 
the past, was needed to establish some 
space charge tube parameters. 

From my work with high voltage tubes 
used in transmitters I’ve found that high 
filament current is often used. With this bit 
of data I scanned the list of space charge 
tubes looking for high filament current. 
The task was to find two tubes with the 
same filament current since they would be 
wired in series across a 25 volt transformer 
winding. The 12CN5 pentode and 12K5 
tetrode met this requirement. 

Since there is limited information using 
these tubes in a transmitter application, 
oscillator and PA circuit testing and 
maximum plate voltage testing were 
necessary. These tubes have a maximum 
plate voltage specification of 30 volts but 
in normal receiver mode they are run at the 
automobile battery voltage. It was my 
opinion that, in order to get reasonable RF 
output, the B+ must be somewhat higher 
than the specification. Based on my 
experiences with their high voltage 
counterparts, I knew the B+ could be 
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Figure 1: The front panel of the Space Charge Transmitter shows the AC power switch on 
the left and the “Send” switch on the right. The output meter has an unchanged VU scale. 
The crystal select control is followed by the oscillator and PA tuning controls. 


“pushed” to a higher level. 

The maximum plate voltage testing was 
done on each tube in an oscillator 
configuration. But first, the type of oscillator 
had to be established. The grid-plate and 
Pierce oscillators were tried. This was a no- 
brainer. The grid-plate circuit wouldn’t 
work with either tube. 

The Pierce circuit performed very well. 
Both tubes were tested in the oscillator 
circuit with an output load resistor of 330k- 
ohms. The 12CN5 plate current ranged 
from 0.5 mA to 4 mA while the output 
voltage ranged from 3.8 to 17 VRMS. The 
12K5 plate ranged from 3 to 8 mA while 
the output ranged from 7 to 18 VRMS. 
Each tube was tested by increasing the B+ 
in five-volt increments, starting at the 16 
volt level, while monitoring the output 
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frequency, the B+ voltage, and the plate 
current. 

These two space charge tubes operate 
when a positive potential is applied to grid 
#1. This was confirmed on the breadboard 
and isa common practice in receiver circuits. 
Receiver circuits connect grid #1 directly to 
the battery voltage. Oscillator operating 
plate current is only a few milliamps while 
the operating grid #1 current is in the range 
of 100 mA. The result of this testing was 
very impressive as both tubes preformed 
well up to and including B+ = 50 volts. 
The test was stopped at this level. 

A final bit of data was recorded. Applying 
B+ = 35 volts and with grid #1 open, the 
12CN5 plate current measured 13 pA and 
the 12K5 plate current measured 42 pA 
This data suggests that neither tube was 
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Figure 2: The rear panel shows the SO-239 RF connector on the left and the AC power input 


on the right. Banana jacks are used for the T/R relay. The 4” key jack and fuse holder are 


in the middle. 


completely cut off. 

One unexplained piece of data was 
observed when testing the 12CN5 and 
12K5 using the Pierce oscillator circuit. It 
would function when grid #1 was 
grounded. I know this goes against what 
was previously mentioned. 

Here’s what happened. Grid #1 was 
connected to a 15 volt power supply and 
the circuit oscillated. With the power sup- 
ply leads still attached the voltage was 
reduced to zero and the circuit still func- 
tioned. With the leads still attached I turned 
off the power source and the circuit still 
functioned. Therefore grid #1 was finding 
a ground via the power supply. Of course, 
the oscillator stopped when either lead was 


disconnected. Although grounding 
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grid #1 operated the oscillator, the output 
was extremely low and was not the correct 
way to operate these tubes. 
Transmitter 
The completed transmitter is builton an 
aluminum chassis (Figures 1 and 2) 
measuring 4"x 6"x 1.5". The two tube 
transmitter uses the 12CN 5 Pierce oscillator 
with three switchable crystal frequencies. 
The «crystals are type HC-49S'. The 
oscillator has a tuned plate circuit that uses 
a toroid coil inductor, L1. The core is a 
T68-2 wound with 25 turns of #26 
Formvar-covered wire. The tuning variable 
capacitor Cl is 75pf with a 75pf silver 
mica capacitor connected in parallel. 
The PA uses the 12K5 witha pi network 
inductor, L2. L2 has the same specifications 
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Figure 3, Transmitter Schematic: The 12CN5 Pierce oscillator with a tuned plate drives 
the 12K5 PA with a pi-network output. A fixed output load capacitor has replaced a 
variable capacitor. The +15 volt line is used to key the transmitter. 


as L1. Each toroid coil was stabilized by 
dipping into Polyurethane. Several coats 
were applied with a one hour drying time 
between each coat. The tuning capacitor 
C2, plusa parallel capacitor, is identical to 
Cl. The standard pi network loading 
capacitor has been eliminated and replaced 
with a fixed, 100pF silver mica type. 
Replacing a large loading variable capacitor 
witha small fixed unit saves much valuable 
chassis space and was a good idea. 

Now, before you dash to your computer 
with comments, let me explain. With the 
standard pi network, the large loading 
capacitor is fully meshed when first tuning 
up the transmitter. Then the normal 
dipping of the PA and cranking in the load 
by reducing the value of the load capacitor 
begins. Atsome point, when the transmitter 
is fully loaded, the variable load capacitor 
has a smaller value. This circuit uses that 
value. I wouldn’t recommend this technique 
with a transmitter having a power output 
greater then 5 watts unless you are a very 
rapid tuner that can avoid excessive plate 
current. 

This transmitter, like my previous 
transmitter’, uses an output voltmeter. No 
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dipping or peaking is necessary, just adjust 
the oscillator and PA tune controls for 
maximum indication on the meter. The 
meter is preset using the 5 k-ohm pot to %4 
full scale. The RF power output at this 
meter setting will be 400 milliwatts. This 
value was verified using a 50 ohm load and 
measuring the RMS voltage with an HP 
410B VI'VM. 
Power Supply 

The power supply (Figure 4) uses a 
single 25 VCT transformer rated at 2 amps. 
One half of the secondary winding feeds a 
full wave voltage doubler. The doubling 
filter capacitors are unequal in value. The 
lower unit is larger to provide more charge 
to insure pull-in for relay K1. The bleeder- 
equalizing resistors were selected high values 
to minimize the bleed current thus 
providing maximum current to the 
transmitter. The 1000pf, 35V capacitor, 
connected from B+ to ground, was tested 
at 45 volts for 5 minutes with a leakage of 
5pA. This was done to insure the capacitor's 
working voltage of 35 volts wouldn’t bea 
problem. 

Switch S1 activates the power-on lamp 
and the filaments. Switch S2 A-B activates 
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Figure 4: A single transformer provides filament, B+, and the space charge 
voltage. The filaments for both tubes are wired in series to conserve current. 
It’s important to not ground either side of the filament or T/R supply lines. 


Figure 5: From left-to-right, the bottom view shows the power supply board, 
keying relay, two tube sockets, crystal select switch, and tuning capacitors for 
the oscillator and PA. 
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B+, the “Send” (TX) lamp, and arms the 
transmitter for sending code. The 
transmitter is not operating at this point 
even with the filaments lit and B+ applied. 

The filaments of both tubes are wired in 
series and placed across the total secondary 
winding. The filaments can be wired in 
parallel and placed across one half of the 
secondary but they would draw twice the 
current and that is a bad idea. 

A keying relay is used with the key 
inserted in the ground leg of the relay coil. 
When the transmitter was in the fabrication 
stage I looked in my stock of relays for a 
suitable unit. None was found. 

At this same time I had a failure with an 
outdoor motion detector. Being curious 
about the detector, it was removed and 
dissected. There were a few small filter 
capacitors and one relay that were retrieved. 
The relay had a 24 VDC coil with a set of 
5 amp contacts. This was just what I needed 
for the keying relay. Now, before you 
question using a 24 VDC coil with a lower 
voltage, I will explain. Most relays will pull- 
in reliably using much less than the rated 
coil voltage. The 15 VDC space charge 


voltage works very well. 


Performance 

The transmitter operates and loads into 
a resonant antenna very well. The combined 
plate currents are about 35 mA with the 
oscillator plate current only a few milliamps. 
The grid #1 space charge currents are 200 
mA and the relay coil current is 180 mA. 

Transformer T1 with acurrent rating of 
2 amps is adequate for supplying the 
aforementioned currents plus the 450 mA 
for the two filaments. The B+ and space 
charge voltage levels remain essentially 
constant from key up to key down. 

The transmitter has been placed on the 
air several times during the evening hours 
when 40 meter propagation is good. 
Unfortunately, 400 milliwatts isn’t enough 
fire-in-the wire to make a contact. 
References: 

1. 3" Planet Solar, www.3rdPlanetSolar.com, 


40M 6-pack 
2. Sylvania General Telephone & 


Electronics, Sylvania Technical Manual, 
Color TV Edition, 1969 
3. Tom Marcellino, W3BYM, The Mighty 


Midget 40 Meter Transmitter, ER #324, 
May 2016 


ER 


Above is the HW-8 Assistant, a completed project that will be a future ER 
article. The “Assistant” is built into a matching HW-8 cabinet and contains 
a transmatch, FWD and REV-SWR meters, plus it has an internal dummy 


load. 
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Buffing Up a Couple of Champs 


By Kim Elmore, NSOP 
cw_de_n5op@sbcglobal.net 
and Jim Wilhite, W5JO 


This is a story of a fortunate friendship 
and shared interest in World Radio Labs 
(WRL) transmitters. 

Kim Elmore, (NSOP), aham since 1970, 
inherited his Globe Champ 350 from his 
father (Bob Elmore, W5JHJ, SK 2007) 
who purchased it new in June 1959 along 
with a Hammarlund HQ-170 that was 
purchased new in May 1959. These are the 
first radios NSOP (as WN5CLC) operated. 
The Champion 350 spent its entire life in 
Tulsa, Oklahoma, until N5OP carried it to 
Norman, OK. 

Jim Wilhite (W5JO), first licensed in 
1955, has repaired/restored/refurbished a 
number of these rigs. The history of his 
current Globe Champion 300A is more 
obscure: it came from the Tulsa, OK, area 
and was part of an estate that Don 
Cunningham (WB5HAK) purchased. 
While visiting WB5HAK’s shack one day, 
W5JO purchased it, noting that it was 
totally unmolested save for some corrosion 
on the front panel. W5JO made a paint 
template for markings, stripped the panel, 
and then repainted it. He then sent it toa 
friend, Arne Sjomeling (K@AS) in 
Deadwood, SD, who has a silk-screen for 
the 300A that had been made several years 
ago. Arne rescreened it to look new. 

The differences between the 300A and 
the 350 are minor: the 350 hasan externally 
adjustable bias supply that allows it to act 
as a linear amplifier for SSB; the 300A uses 
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fixed resistors to establish the proper bias 
voltage for SSB. Thus, the 350 uses a 
different method to develop the voltage for 
the biasing scheme, but both are pretty 
much identical save for front panel 
markings. This brings us to the present 
day. We'll refer to the two transmitters as 
the 300A and 350. 
Power Supplies 

Both transmitters have undergone a fair 
bit of tinkering over the years, though the 
350 has probably enjoyed more of it, and 
both have had all the electrolytic capacitors 
and most of the carbon composition resistors 
replaced. Both have had the HV gas 
rectifiers and LV high vacuum rectifier 
replaced by solid state (SS) 1N2673 units. 
The 350’s HV power supply has been 
further modified by replacing the oil-filled, 
6-yf capacitor with a series string of four 
120-nf, 450-WVDC electrolytics fora total 
of 30 pf of filter capacitance. The LV filter 
capacitor has been replaced by a single 
120-pf, 450-WVDC electrolytic capacitor, 
to lessen the 60 Hz hum evident with these 
transmitters in their original state. The 
300A retains its original oil-filled HV filter 
capacitor while the LV electrolytic filter 
capacitor has been replaced. 

However, W5JO hada problem with the 
solid state conversion of the LV supply: in 
his case, half ofthe SS replacement for the 
5U4, a 1N1238 rectifier, shorted. This 
caused excessive current through the multi- 
voltage LV transformer, which caused half 
the LV secondary winding to fail open. 
However, this fault did not increase the 
primary current enough to blow the main 
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fuse. While P.W. Dahl can make anew LV 
multi-voltage transformer, W5JO had his 
transformer rewound by Gary Brown 
(WZ1M). Both of us decided to fuse the 
LV transformer separately and found, 
through trial and error, that a 6A fuse was 
the right size. The main fuse remains as 
originally specified at 10A. In both power 
supplies the filament windings were 
removed from the socket and the HV 
output wires were moved to the correct 
pins. 

A weakness of both transmitters resides 
in the AX9909/6083 final PA tubes. While 
the tubes are well up to the task, spares are 
nearly impossible to obtain today and 
expensive if found. Many different 
substitutions have been used but Jim 
Jorgenson (KORJ, SK) had perhaps the 
cleanest example. K9RJ used a pair of 5894s 
in his work (Jorgenson, 1997). W5JO had 
owned a Motorola repair station years back 
and knew the 5894 and its more robust 
brother, the 8643. The pin outs of both 
tubes are identical as are the main electrical 
characteristics and, after a bit of rewiring, 
fit the socket in the Champions as K9RJ 
pointed out. 

AX9909 to 8643 Conversion 

Both Motorola and General Electric used 
the 5894 in various models of their base 
and mobile VHF radios, so W5JO is familiar 
with the tube. Even Drake used the 5894 
in some of their VHF offerings to the ham 
community. Mobile operation showed how 
sturdy the 5894 is and how well the tube 
is constructed. 

Following K9RJ’s directions yields an 
easy conversion that works well. The only 
questionable part of the modification was 
the specified maximum plate voltage for 


the 5894, stated as 650 volts in the data 
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sheet. KORJ addresses this shortcoming at 
the end of the article by saying “The main 
difference in the published specs is that the 
maximum plate voltage for the 5894 is 
listed at 600-750 volts, compared to 1000 
volts for the AX-9909,” and that his tubes 
are standing the excess voltage without 
trouble. To be sure about the voltage on 
the 300A, W5JO measured the high 
voltage on the bypass cap located under the 
chassis where it goes on to the main RF 
choke and measured 1065 VDC following 
the SS conversion; the diagrams of the 
300A and 350 both show about 950 volts 
on this position using the 866A mercury 
vapor rectifiers. 

In some of its UHF models, Motorola 
used the 8643, which is basically the same 
as the 5894 with a higher plate voltage 
rating (750 V vs 650 V) and higher plate 
dissipation. These tubes can often be found 
as surplus NOS under the numbers 
Motorola 97-136-A01 for the 5894 and 
97-136-A02 for 8643. While the 
differences are minor, the 8643 has a beefier 
plate and larger plate leads exiting from the 
top of the tube. 

The 300A originally had a small noisy 
fan to blow air across the PA tubes; W5JO 
replaced that fan with a small, 115-volt 
muffin fan that matched the hole size. The 
350 fan is quiet after a couple of drops of 
oil are applied to each end of the motor 
shaft and remains original. 

The AX9909 uses a pin at the base for 
the plate lead, but the 5894 and 8643 
both use pins exiting the top of the tube. 
K9RH suggested Fahnestock clips for the 
plate pins, but Glen Zook (K9STH) 
suggests a better solution: he uses some 
x 1 inchaluminum stock. With care, a short 
bar for each tube can be cut, drilled and 
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| q the 6x32 threads for 
| screws to connect the 
plate leads. 
Top Band 

So far, so good, but 
K9RJ points out a 
perennial problem with 
the Champion 300A, 
which was 160M 
operation. (The 350 
shares this same 
problem.) Feeding 72 
ohms is dicey at best: 
the tank circuit was 
designed for a resistive 
72 ohm load with little, 
if any, reactance. For 
160M operation we 
both wanted to 
comfortably feed 50 


ohms, the most 


Figure 1: The 8643 plate caps, used in! the Globesicommion impedance of 
Champion 350, were purchased from Surplus Sales of most antennas used 


Nebraska. 


tapped for set screws to hold the stock onto 
the pins, and then tapped at the top for 
screws to hold on the plate leads. This adds 
a bit of heat sink to the plate leads of the 
tubes. 

The modifications to the 350 follow 
exactly the 300A, except that plate caps 
were used instead of aluminum bar stock. 
These were obtained from Surplus Sales of 
Nebraska and, as shown in figure 1, are 
about % inch in diameter and 1 inch tall. 
Since these are intended to be plate or grid 
caps, they come with Allen-head set screws 
and are tapped at the top with 6x32 threads. 
The holes at the bottom of these had to be 
drilled and enlarged for the 8643 plate 
pins, but not drilled through their entire 
length because they also must accommodate 
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today. 

K9RJ added a toroid and a larger load 
capacitor but neither of us wanted to go 
this route. Both of us took different 
approaches. W5JO noted that the rear wafer 
of the band switch, along with the lumped 
capacitance for loading, is all contained in 
a shielded box at the rear of the chassis and 
that it is only a Pi output, nota Pi-Las in 
his Globe King. The output tank for the 
Champion is described in the manual as 
accommodating output impedance of about 
72-600 ohms for 160 meters. When tuning 
into the low end of the output impedance 
tuning range, tuning is quite broad and the 
load capacitor has little affect. So, the 
decision was made to convert the output to 
a Pi-L for 160M. 


In order to make the conversion to Pi-L 
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output circuit to a Pi-L for 160M. 


an L coil must be switched in on 160 meters 
and out on the other bands to keep the rest 
of the output tank as-built. An extra wafer 
is needed to switch in the “L” part 160M 
and out again for the rest of the bands. An 
old Heath DX-100 chassis that was laying 
around had all the bandswitch parts 
needed, and the wafers used the same size 
shaft. In the DX-100 only the rear wafer is 
used to switch the separate 160 meter coil 
into and out of the circuit. 

The shaft on the switch in the Champion 
is too short to simply add an additional 
wafer so the complete rear switch is liberated 
from the DX-100 for service in the 
Champion 300A. The removal of the band 
switch from the Champion 300A is 
accomplished by unsoldering the wires on 
the base of the coil rather than on the 
switch wafer. Then, short pieces of buss 
wire are soldered onto the new switch and 
the DX-100 switch replaces the original 
switch, with connections made to the base 
of the coil as-before. This approach avoids 
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Figure 2: Here is the Globe Champion 300A “L” coil, used to modify the Pi 


= a EY 


breaking the contact tie points on the switch 
and leaves room for all the new wires. An 
advantage of the DX-100 switch is parallel 
contacts on both sides of the ceramic wafer; 
giving an added current-safety margin for 
the switch contacts should something go 
awry. The DX-100 is a 100-watt class 
transmitter and the Champion makes about 
double the power but Heath used a heaver 
switch made of ceramic rather than the 
phenolic used by WRL. Leo Meyerson of 
WRL was, among his other qualities, very 
cost-conscious. 

After installing the new switch, a coil of 
about 10 turns of 2-% inch coil stock is 
glued toa piece of Plexiglas. Then the piece 
of acrylic with the coil was glued to the 
vertical side of the RF shield box in the 
open space toward the modulation 
transformer where there is plenty of room, 
see figure 2. While there is room to mount 
it on the chassis just beside the 10 meter tap 
on the main coil, it’s better engineering 
practice to keep it as far from that point as 
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Figure. 3. A schematic of the “un- 
un” transformer used on the output 
of the Globe Champion 350. The 
numbers refer to each wire in the 
trifilar winding. This design 
transforms the output impedance to 
100 ohms for all bands when feeding 
a 50 ohm load. 


possible. A junk box yielded a 
larger variable capacitor exactly 
like the one used on the output 
tuning of the 300A, so it 


replaced the original tune 


capacitor as suggested by K9RJ. 

One other thing, W5JO and 
I put back-to-back diodes across 
the meter terminals to protect 
it, should the meter shunt open. 


These 


necessitate re-neutralizing the 


tube changes 
PA, primarily for operation on 
15 and 10 omeéters: The 
neutralizing capacitor isalength 
of wire attached to the load 
capacitor witha disc about the 
size of a quarter on the end. 


Opposing it, as the other plate 


Figure 4: The 2:1 “un-un” 
transformer is in place on 
the Globe Champion 350. 
It is tolerant of mismatches 
and does not show much 
heating when feeding up 
to a 3:1 mismatch. 
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of the neutralizing capacitor, is another 
piece of wire with asimilar disc. The bottom 
wire is attached to a feed-through insulator 
that enters the shield box and exits through 
a hole in the front of the box where it 
connects to the unused terminal on the 
stator of the grid-tuning capacitor. 

The 300A puts out about 160 watts on 
160M, and 180 watts on 80 and 40 meters. 
Using the L coil in this fashion allows the 
unit to easily tune to 50 ohms across the 
entire 160M band. As K9ORJ noted in his 
article, the tank circuit components were 
chosen for manufacturing design to keep 
costs in line and give a working transmitter 
of higher output at a competitive price. 
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Figure 5: A Zener diode string is used in the Globe Champion 350 as part of 


a shunt-regulated screen supply. There are 25 5-watt, 10-V Zener diodes in 
this string so as to generate a regulated ~250V screen supply. The curly 
appearance of the Zener diode leads is a way to retain the full lead length to 


help in dissipating heat. While not attractive, it works. 


The 300A displays the same AC hum 
K9ORJ mentions, as does the Globe King 
500A and most other WRL equipment. 
The hum is less than 5%, so it was decided 
to leave it as-is. 

N5OP used a different approach to 
160M on the 350. According to the 
manual, the output tank should handle a 
100 ohm output impedance across all 
bands. So, instead of altering the output 
network itself, an approximately 2:1 “un- 
un” transformer is used. This “un-un” 
transformer is described in Sevick (1987) 
and it consists 6 trifilar turns ona 1.5 inch 
diameter, type 61 ferrite toroid, witha tap 
at 5 turns from terminal 3 inas in figure 3. 
The low impedance (50 ohm) side is 
connected to the SO-239 output connector 
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and the high impedance (100 ohm) side is 
connected to the output of the PA tank 
circuit (Figure 4). 

This is a quick approach that works well. 
Both transmitters put out similar power on 
160 and both create the same output power 
on the other bands. The tuning on the 350 
is no longer broad on 160 meters. As an 
aside, a 4:1 transformer was tried and found 
the impedance presented was too high for 
matching on 10 meters. The tuning control 
settings are not much changed from those 
for 50 ohms for all bands except 160 
meters. 

Screen Supply 

The original screen supply in both 
transmitters is a simple voltage divider using 
a 5k-ohm,10-watt resistor (this value 
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I, (mA) Ee (V) 
275 245 
300 245 
350 245 
400 245 


Ig2 (mA) Total Screen Diss. (W) 
66.0 16.2 
57.8 14.2 
43.4 11.9 
33.2 3.2 


Table 1: Screen grid operating conditions are shown as a function of plate loading. 


resistor is specified in the manual but W5JO 
found a 2.5k resistor in its place from the 
factory) and a 20k-ohm, 20-watt resistor. 
KORJ’s 


experimentation he did with the screen 


work notes show some 
supply: he built a Zener-regulated shunt 
supply and tried several different voltages, 
finding that anything between 200-250 V 
works fine and that nothing above 250 V 
makes any improvement. He then removed 
the Zener supply and used, instead, a 
resistive divider consisting ofa 10-W, 2.5k 
resistor and the original 20-W, 20-k resistor, 
all the while keeping in mind that the data 
sheet for the 8643 specifies a maximum 
screen grid dissipation of 8 watts-per-tube 
(16W total for two tubes). Any screen 
supply must not allow excessive screen 
dissipation. 

W5JO decided to use the resistive divider 
in his 300A as the manual shows, but 
N5OP uses a 250-V, Zener-shunt 
regulator. The Zener shunt replaces R50 
(the 20k resistor) and R49 is replaced with 
a 10-W, 2-k resistor. The Zener diode 
actually consists ofa series string of Zener 
diodes. One thing K9RJ did not mention 
is the power dissipation from the Zener 
diodes. K9RJ originally used a series string 
of 5-W, 25-V Zeners. NSOP found that 
ten 5-W, 25-V Zener diodes dissipate a 
little over 1.6W each, which is far beyond 
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what they can handle without a proper 
heat sink on the leads. In less than a minute, 
they will get hot enough to melt solder. 
The 2k resistor limits screen current to 66 
mA, which at 250V, is the dissipation limit 
of a pair of 8643s (16 W). 

To manage the heat problem, N5OP 
uses a series-string of 25 5-watt, 10-V 
Zener diodes. To help dissipate heat, the 
entire lead length of each Zener diode is 
retained by curling each lead around a 
mandrel (Figure 5). This keeps the 
individual Zener diodes from overheating; 
each must dissipate about 0.6W. An 
alternative to this diode string is two 
1N3344B 50-W, 130-V Zener diodes in 
series. [hese require stud mounting butare 
costly, at about $33 each. Twenty five 5W 
10V Zener diodes cost about $12.50. 

Keep in mind that a shunt regulator 
keeps a constant current though the shunt 
resistor, but the current varies with load 
through the Zener diodes. The Zener diodes 
will dissipate the most heat when the screen 
current is zero (key-up CW) and the least 
when the screen grids draw current. 

In a properly operating tetrode RF 
amplifier, screen current is lowest when the 
loading is heaviest and increases as loading 
is reduced. The 8643 data sheet specifies 
270 mA for a tube operating at 750V. 
While we are operating these tubes ata bit 
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over 1000V, we are loading them very 
lightly, at 275-350 mA. In fact, lighter 
than we realize because the plate current 
meter measures cathode current, so true 
plate current is cathode current less control 
grid current (typically 12-15 mA) and 
screen grid current (20-50 mA depending 
on loading). Table 1 shows how screen 
current varies with the plate current reading 
of the meter. 

Loaded to 275 mA on the plate current 
meter, these tubes are at maximum screen- 
grid dissipation. These tubes are operating 
in light service and so, for the sake of the 
screen grids, the maximum loading should 
be used. In our case, we saw no detrimental 
effects when loading the transmitter to 
400 mA plate current in CW. However, 
based on plate current deviation under 
modulation and viewing the AM envelope 
with an oscilloscope, the HV power supply 
cannot supply enough peak power for 
proper modulation at this loading. We 
found the maximum plate current for 
proper modulation is 320 mA on the plate 
current meter and recommend that the 
transmitter be operated at 300-320 mA in 
AM as specified in the manual. It is also 
important to set the control-grid current to 
the point where minimum variations of the 
plate current occur. In both transmitters 
the plate current, as shown on the meters, 
just barely varies under modulation. 
Modulation should be kept to just under 
200 mA as measured on the modulation 
position of the meter. 

Epilog 

After these modifications, both 
transmitters generate 160W on 160M and 
180W on 80 and 40 meters. Operation is 
nominal on all other bands. Because of the 
increased filter capacitance on the 350 LV 


Electric Radio #327 


supply, it exhibits considerably less hum 
(much less than 5%). 

Either method of managing 160M works 
well. DX-100 bandswitches are becoming 
rare, so the ~2:1 un-un transformer is 
probably an easier route to follow, but 
adding an L section to the output tank isa 
better engineering solution. After the 
addition of the 8643s, both transmitters 
must be re-neutralized. 

The globe Champion 300/350 series 
packed a lot of RF into a small package. 
According to the manual, the Champion 
300A and 350 weigh in at 105 pounds. 
They are nearly the same size and only a 
little heavier than the Johnson Viking 
Valiant (83 pounds) and the same weight 
as the Heath DX-100 (107 pounds), yet 
with 50% more output. In its day, these 
were among the “hottest” transmitters for 
their size on the market. These modifications 
make an already good transmitter even 
better. 
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The Heath Company: 
Their Catalogs, Flyers and some History, Part 1 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
WA2EJT59@stny.rr.com 


Introduction 

During the summer of 2015, Rick 
Dupree (NN2K) acquired a number 
of old Heath flyers and catalogs from 
the late forties and early fifties. I had 
never seen any of the flyers before and 
one of the catalogs was earlier than any 
of those in my collection. I borrowed 
the catalogs and flyers from Rick to 
give them a close reading and found 
the material to be most interesting. 
Rick’s material, together with my Heath 
catalogs, provided the trigger for this 


article. 

A wealth of information on Heath’s 
history and its products is available 
from Chuck Penson’s (WA7ZZE) 
books (reference 1). In addition, there 
are countless magazine articles (the ER 
database alone lists over 100 articles 
with “Heath” in the title), and don’t 
forget all of the Heath ads in QST, CQ, 
Popular Electronics, Radio/TV service 
magazines, etc. The Internet is another 
source-a search for “Heathkit history” 
or something similar will bring up a 
mountain of information. Other hams 
are another resource - anyone who has 
been a ham for more than a few years 
is likely to have a Heathkit or two, and 
stories to go with them. The Heath 
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flyers and catalogs complement the 
above resources, anda careful reading 
of them reveals yet more about the 
company, information not to be found 
anywhere else. 

Heath offered its first kits in late 
1947 with ads placed in Radio News 
magazine —the long lived (1947-1989) 
VTVM kit was first advertised in the 
December issue, and the company 
soon started sending out flyers to 
customers who had made purchases 
from these early ads. The flyers 
described the kits, and also had 
examples of projects that were designed 
and built by Heath engineers but that 
were not available as actual kits. 
Schematics and parts values were given 
for them, along witha short technical 
description and a reminder that they 
were not kits and that the parts were 
not available from Heath. A number of 
these projects did become the basis for 
new Heathkits. 

The earlier catalogs have a number 
of photographs taken inside the plant 
with accompanying text that details 
operations at Heath. My interest in 
the older catalogs originates both from 
the detailed technical write-ups that 
were included for each of the kits that 
Heath offered during those early years, 
and from these factory photographs. 
The photographs give a look at the 
day-to-day operations at the facility 
that gave rise to all of those early 
Heathkits, and illustrate the pride that 


fhe iscompany \otook in ‘its 


accomplishments. There are no 
photographs of the factory in the flyers. 

There is room for only a fraction of 
the catalog photographs. I eliminated 
pictures that are too small to reproduce 
well, those showing only guys with 
shirts and ties at their desks, and other 
uninteresting shots. Even then there 
are far more photos than there is room 
for if anything else is to appear in the 
magazine, so Ray and I collaborated to 
pick out those that appear here. 
Generally, the photographs in the 
earlier catalogs are more interesting 
because they are from the period when 
Heath was still in what we would today 
call “start-up” mode. The quoted 
material in my captions is taken from 
the original captions or from the more 
lengthy text that accompanied many of 
the photographs. 

Of course another reason that I find 
the catalogs and flyers so interesting is 
my own pile of Heathkits. As I started 
thinking about how to write about 
these catalogs and flyers, I started 
reflecting on all of the Heath equipment 
I have owned in the last fifty plus years. 
Lucky for me, in 1972 I started keeping 
careful records of my electronic 
acquisitions (and sales) at every 
hamfest, garage sale, and auction that 
I have attended since. 

My Heathkits 

Except for wanting a set of all four 
“Lunch Boxes” I was never interested 
in actually collecting Heathkits. What 
happened to me over the years happened 


From 1953 Catalog, Left: “Our New Building: The new Heathkit factory is a modern, two 
story, newly enlarged, brick structure featuring new equipment, logical arrangement of 
departments and ideal working conditions. Here the initial kit engineering and development 
is carried out. All departments, machine shop... paint room...kit packaging...shipping 
and general office , coordinate as a team in the efficient development and smooth 


distribution of Heathkits.” 
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to alot of us—youend up witha room 
full of them almost by accident. 
Hamfests were (and are) full of 
Heathkits, and they would catch my 
eye for various reasons: some I had an 
actual need for, or they had an especially 
low price, others were (and are) 
particularly handsome. And the variety 
— endless examples of ham stuff, test 
equipment, marine equipment, hi-fi 
gear, televisions, and just plain gadgets. 
My favorite gadget (from 1979) is the 
motion detector disguised to look like 
a bookand marked “The Informer” on 
its binding. I have one of these on my 
bookshelf and one day I will get it 
down and figure out why it doesn’t 
work. 

My first Heathkits were the AR-3 
and DX-20 that my parents bought for 
mein 1958 while I was studying for my 
Novice license. Of course I knew 
almost nothing about radio or about 
building kits, but they got me started. 
The AR-3 did not work but my dad was 
a shop teacher and knew another shop 
teacher who I believe was a ham, and 
who corrected my errors. I still have 
the AR-3 with its manual, with all of 
the pictorials traced in heavy red pencil 
from when I was checking and 
rechecking the wiring in my 
nonfunctional receiver. Later when I 
finished the DX-20 it only half worked, 
but by that time I knew another ham 
who quickly traced the problem to an 
open RF choke feeding the plate of the 
6DQ6. I was amazed at how fast he 
found my problem — I had spent days 
trying to get it working and it took him 
only a couple of minutes to see what 
was wrong. I was likewise amazed and 
fascinated with how the transmitter 
would light up a 40 watt light bulb after 
I fixed the choke problem. To this day, 
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[like using light-bulb dummy loads on 
my vintage equipment so that you can 
actually see that RF power. 

The DX-20 and AR-3 got mestarted, 
and ever since, Heath equipment has 
been a significant portion of the 
mountains of equipment I have owned. 
The next kit I got was a QF-1 Q 
multiplier, which gave the AR-3 some 
real selectivity and made it intoa more 
usable ham receiver, if only on 80 and 
40 meters. Within a year I upgraded to 
Technician and began saving (no more 
handouts from my parents) for a 
“Sixer”. I was devastated when nearly 
at my goal of $39.95 for the HW-29, 
Heath raised the price to $44.95 for 
the Sixer, now designated “HW-29A”. 
I have an older brother who at the time 
helped me out with the extra five 
dollars - a belated thank you to James! 
It was only years later that I realized 
that Heath had done me a favor by 
fixing a couple of problems inherentin 
the original design before I had saved 
enough money for the original HW- 
29. After I got my General I bought a 
VF-1 VEO for the DX-20. At about the 
same time I burned up the power 
transformer in the DX-20, possibly 
because I had tried to power the VF-1 
from it. This led to some of my earliest 
home brewing. I boughta replacement 
Chicago Transformer from Allied (I 
don’t recall why I didn’t get it from 
Heath) and was disappointed to find 
that it was larger than the original and 
did not fit. So I got to figure out how 
to mount it on an external chassis and 
get a cable made to connect it into the 
DX-20. And then I figured out how to 
build an external power supply for the 
VF-1. I will never (and neither will 
anyone else in the house) forget the 


sound of a big round-file enlarging all 
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those holes in an aluminum chassis. 
iu@lsom began sa program of 
“improving” my AR-3 —adding bracing 
anda voltage regulator tube to improve 
stability, adding a tiny variable 
capacitor for use as a BFO pitch 
control, changing many of the knobs 
to improve its operation (and 
appearance) and replacing the plain 
dial with blood-red plastic. I also made 
some wooden supports so that the 
receiver would sit at an angle, just like 
a Collins 75S-1. Years later I removed 
most of the improvements except for 
the pitch control, which was a real 
improvement, and is actually required 
ifyou usea Q multiplier. AQ multiplier 
will make an amazing improvement in 
the selectivity of lower end receivers, 
and it’s a good bet that if you see an 
added phono socket on the back of a 
vintage receiver it is for a QF-1. 

My most recent Heathkit acquisition 
isan HR-10B receiver that showed up 
at one of the 2015 hamfests. I noticed 
itona table, not looking bad but with 
no price tag. The way we all do, and 
without any intention of buying it, I 
asked the guy behind the table “How 
much for the HR-10B?” “Ten bucks” 
he said, so into my trunk it went. It is 
the third or fourth HR-10 that I have 
owned and I only bought it because it 
was cheap. It turned out to be in better 
shape than I had thought, and as an 
unexpected bonus it had the optional 
crystal calibrator. These are actually 
better receivers than they are given 
credit for, if you overlook the fact that 
they just don’t hear much on 10 and 15 
meters. They drift a bit at first, and 
you have to turn off the AVC and ride 
the RF gain for CW and SSB, but it is 
quite selective and with the crystal 


calibrator you can make pretty good 
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frequency estimates. 

I have owned countless Heathkits 
between the 1959 AR-3/DX-20 and 
the 2015 HR-10B and I want to offer 
comments about some of my favorites 
here (as you will see, I have a lot of 
favorites). One of them is the DX- 
100B, a handsome rig and in its smaller 
cabinet, nicer looking than the DX- 
100. [had mine set up with a GPR-90 
and kept the DX-100B 100% original, 
enjoying its “vintage audio” sound. I 
also found the HX-10 Marauder to be 
a really attractive rig, the prettiest of 
the green and chrome-knob Heathkits. 
My Marauder drove me crazy for years 
due to an intermittent problem which 
I finally traced to the five volt filament 
winding for the plate supply which had 
developed an intermittent short to 
ground. Disconnecting the filament 
winding and replacing the 5R4s with 
silicon rectifiers eliminated the 
problem. I used an SB-10 phasing 
sideband generator with an Apache for 
a while, but after the Apache went out 
the door, I set up the SB-10 with a DX- 
40 and VF-1, making a 50 watt SSB 
setup I liked so much that I wrote an 
ER piece about this combination 
(reference 2). The Cheyenne and 
Comanche are a nice pair for AM and 
CW. My only complaint about them is 
that the BFO in the receiver was a bit 
drifty. The HX-20/HR-20 look like 
the Cheyenne/Comanche but are for 
SSB and CW. You might think of the 
HX-20 asasmaller (much smaller) 50 
watt version of the Marauder with an 
external power supply. The HR-20 has 
a crystal controlled BFO (2 crystals, 
for USB and LSB). I would be sorely 
tempted if I ran across another HR- 
20, in spite my lack of space. My 
digital-dial SB-104A transceiver drove 
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me to distraction. It seemed that every 
time I went to use it something else 
had gone wrong with it. The receiver 
had a lot of birdies and did not have 
the last word in sensitivity. It worked 
and did put out an honest 100 watts on 
the lower bands, but when the time 
came it was an easy decision to put it 
on the let-it-go pile. The latest Heathkit 
that I owned was the HW-5400, a nice 
enough 100 watt SSB/CW rig that 
worked well. I didn’t make much use 
of it, and as with the SB-104A was 
thankful that I had not tried to build 
one. I have owned all four of the 
“Lunch Boxes” and currently have all 
except for the T'woer. I actually use the 
CB-1 CB rig asa low-tech way to check 
for band openings on 10 meters, 
because the super regenerative receiver 
in the CB-1 is so broad that you can 
hear much of the 11 meter band without 
tuning. My “Tener” needs a new tuning 
capacitor and one of the “mocha” 
knobs, giving me a good reason to dig 
through boxes of knobs at every hamfest 
(where /ave all of those knobs gone?). 
As a Novice I bought the B-1 Balun 
coil set thinking that it would help me 
get out better. I now realize that the B- 
1 didn’t really make any difference, 
but I know that at the time the coils 
impressed me enough that I thought 
my signal was much improved. 

I have had a lot of the accessory 
pieces too, including the CA-1 
CONELRAD alarm (I never have tried 
it), the VX-1 electronic VOX (never 
tried this one either), and the chrome- 
knob HD-19 phone patch (ditto). I got 
the phone patch because I found it to 
bea really attractive piece with a great 
big VU meter. In fact, I got a second 
one of these just to get a VU meter 


where the red paint was not as faded, 
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and switched the meters. And I did 
resell the second phone patch, helping 
to convince myself that I am not a 
packrat. 

Most of my Heathkits had to go after 
we were flooded in 2011 and moved to 
a smaller (but higher) house. I did 
keep a few of them, mostly un-flooded 
units, and have acquired a few more 
Heathkits since. In the accompanying 
table 1 (Page 21) I have marked the 
Heathkits I currently own with bold 
ih a 

The Flyers 

I am working from an incomplete 
set of flyers with issues running from 
1949 to 1955. Initially, Heath’s 
intention was to send them out monthly, 
but that was impractical and the flyers 
appeared irregularly for a time, then 
more or less quarterly. The earliest in 
the set is the April 1949 flyer and the 
last two are the fall and winter 1955 
editions. The early issues had four to 
six, and sometimes eight pages. The 
1955 flyers have sixteen and twelve 
pages and are similar to the regular 
Heath catalogs except for having fewer 
pages. The flyers reflect the changing 
nature Heath Company as it grew and 
prospered. Earlier flyers had suggested 
circuits that you could build, sometimes 
sent in by customers. The April 1949 
flyer, for example, had four circuits, 
the most complex of which was a 
variable (but not regulated) DC power 
supply using a couple of surplus 1619 
tubes. With this as a basis, the March 
1950 flyer announced the PS-1 
“Laboratory” power supply kit, 
essentially the circuit from the April 
flyer, with a resistor (and bigger 
electrolytics) substituted for the choke 
shown in the original schematic. By 


1953 the PS-1 had evolved into the 
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AT-1 
a great simple CW rig, my first transmitter 


DX-35, DX-40,DX-60 | | like the DX-40 best 


Reet 

ee ean NETH NE HITE | 

| DX-35, DX-40,DX-60. 

the big 7 band SSB receiver 

phasing type SSB generator 

the handsome chrome-knob 100 watt SSB/CW 

rig. 

Comanche/Cheyenne 
HR-20, HX-20 
HW-10 - Shawnee 
HX- 


HA-14 kilowatt mobile SSB (only) linear. Not for use on 
CW 

VF-1, HG-10 | prefer the VF-1 

AR-2, AR-3 theAR-3 was my first receiver. 


Q multiplier — amazing selectivity improvement in 
a little box 


Mohican Heath’s first transistorized short wave receiver. 


GR-78 | never could get this short wave receiver to work 
very well 


HX-1680 
SW-7800 


HW- QRP CW transceiver 

HW-12 80m SSB transceiver 

HW- Novice “transceiver” 

CB-1, Tener, Sixer, Twoer Lunchboxes - CB-1 is the CB version 
HW-99 50 watt 5 band CW transceiver 


HW-5400 
SB-104A 
SB-401 
SB-303 
AC-1 
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HO-10 station monitor scope, nicer than the later units in 
their larger cabinets 


rare field strength meter in Bakelite case, 
Advertised for marine as well as ham use. 


field strength meter with a magnetic base, for 
mounting on your auto dashboard. 

HD-1426 
Heath’s first radio direction finder receiver. Not in 
Chuck’s book but | included it here anyway! 
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PS2, now electronically regulated and 
still using the 1619s but witha VR-105 
and 6SJ7 added for the regulation. 

The April.1949. flyer clears up ™ 
mystery on the battery powered model 
V3 VIVM. Ina “Tips and Techniques” 
box we learn this: “Due to technical 
difficulties the Heathkit Battery VTVM 
has been discontinued for the present. 
Some magazine ads are placed two 
months in advance, so ads may still 
appear offering it.” This suggests that 
none of the VI'VMs were actually sold. 
Chuck Penson in his Test Equipment 
book commented that no examples of 
the V3 have been seen, and this note in 
the flyer explains why. 

Christmas 1949 Flyer 

The Christmas 1949 flyer has a 
customer suggested circuit, a “Simple 
Code Practice Set” that consists of 
headphones, key, resistor and neon 
lamp/capacitor, all in series and 
connected directly across the AC line. 
Yikes! The diagram does not give a 
value for the resistor - I bet this led to 
some fireworks. In Heath’s defense, 
the accompanying text suggests that 
“Both key and headphones should be 
well insulated”, but it is hard to imagine 
how headphones or key might actually 
be insulated, and lam sure that kids at 


the time paid no attention to such 
precautions. I know that my brothers 
and I wouldn’t have, and we wouldn’t 
have had any idea of what value resistor 
to use. 

The flyer has some early customer 
numbers: “Heathkit owners now total 
nearly 80,000. This is a result of many 
of you telling your friends of Heathkit 
quality — we hope you will continue.” 
And this was just two years after Heath 
had placed their first ad for kits, an 
extraordinary rate of growth. The flyer 
also warned that Christmas deliveries 
might be affected by the steel strike 
that had begun earlier in the year, and 
that: “in case of doubt [about delivery] 
Heathkit Gift Certificates will be mailed 
to prevent disappointment.” Heath 
was working hard to improve and 
simplify assembly for less experienced 
customers. This quote is for the G-5 
RFE Signal Generator: “the new step- 
by-step pictorial diagrams and a 
complete instruction manual make 
assembly a cinch even for novices.” 

The February 1950 flyer runs eight 
pages as do the other 1950 flyers. It 
has a photograph of the company plane 
(the type we all used to call, incorrectly, 
a “Piper Cub”), that had been used to 


haul transformers to ensure that 


Christmas 1949 Flyer, The Simple Code Practice Oscillator: 


This code practice oscillator certainly fits the description of “Simple.” Note that no value 
is indicated for the resistor. I can only hope that no budding hams were harmed by this 


This ig the simplest code 
practice set we have ever 
seen. It was suggested by 
B. R. MoTlvain of McMechen, 
W. Va. Care should be used 
as it ia connected directly 
to the 110V. A.C. Both the 
key and headphones should 
be well insulated. 


Steuple Code Practice Set 


NEI6 NEON BULG 
a 


KEY 


circuit! It is lucky for 
my brothers and me 
that the circuit 
appeared almost ten 
years 
interest in radio and 
electronics began to 
develop. 


before our 


; : ; 
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“Heathkits for Christmas” arrived on 
time. There are two articles on how to 
make special measurements with a 
VTVM and with an oscilloscope. There 
is a listing for a Belmont-Raytheon 
television receiver “kit”. The television 
is an AC/DC type, something that 
Heath never offered with its own kits, 
due to the safety hazard. They suggested 
ordering right away as they had only “a 
few hundred left.” Apparently Heath 
acquired Belmont’s overstock and 
offered it as a kit; to my knowledge 
Heath never did this again. 

Heath hada separate four page mailer 
devoted exclusively to the above 
television kit. The mailer must have 
predated the February flyer because it 
indicated that there were “Only 1000 
Available”. A disclaimer emphasized 
that this project was not a Heathkit:” 
There is NOT AN ASSEMBLY 
manual or pictorial wiring diagram. 
The construction should NOT be 
attempted by any but experienced radio 
assemblers, or with the assistance of 
an experienced radio technician. The 
standard Heathkit service policy does 
not apply to this instrument.” They 
offered the following on why you should 
have a television: “There are excellent 
vaudeville programs to entertain your 
friends, excellent children’s programs, 
Arthur Godfrey, [and] United Nations 
programs for serious thinkers.” 

1950 Flyers 

The March 1950 Flyer has half a 
page devoted to surplus, including GE 
be 27 >) tuning “units. Therenis a 
photograph of their laboratory, showing 
“nearly 30,000 dollars” worth of test 
equipment— Hewlett Packard, General 
Radio, Measurements Corporation, 
and I believe, one Heath VT VM. There 


are four more articles on special 
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measurements, iasiwellias, ote 
modification article. 

The July 1950 flyer introduction 
informs that “Schools are the largest 
users of Heathkits”; this was surprising 
to me because I had always thought 
that in Heath’s early days servicemen 
and hobbyists would have been the 
Mmajorciey 1 of customers. iA 
measurements article shows how to 
use an oscilloscope as a wattmeter 
using only a small output transformer 
coupled to the vertical input of the 
oscilloscope. 

The September 1950 flyer has this 
comment on deliveries: “We have 
always endeavored to ship most orders 
the same day received, however with 
defense requirements receiving priority 
and television consuming tremendous 
quantities of parts, shortages are 
certainly going to develop...” This isa 
reflection of the times - the Korean 
War had begun just a couple of months 
earlier in June, and I recall that my 
parents bought their first television in 
the early fifties, making their own 
contribution to the parts shortage. 
The September flyer also introduces 
the new 1951 line of Heathkits, with 
timing similar to the automobile 
manufacturers’ new model year 
announcements. There area couple of 
articles and tips; the article on use of 
quarter wave matching sections was 
nicely done. 

A “Modification” flyer dating from 
late 1953 offers modification kits for 
several products as well as some do-it- 
yourself modifications. One of the 
latter references a 1953 QST article 
that describes upgrades to the Heath 
AR-1 “All-Wave’” receiver - the addition 
of a BFO, bandspread tuning, an on/ 
off switch for AVC, an RF gain control, 
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and a headphone jack made it into a 
“communications” receiver. These 
upgrades to the AR-1 made it similar 
to the AR-2, which incorporates all of 
these features, but the AR-2 added 
another band and went from octal to 
miniature tubes. The flyer also has an 
offer where you could trade in your 
current Heath TV alignment generator 
and receive a $15.00 credit toward the 
purchase of the new model alignment 
generator; this is the only example I 
am aware of where Heath accepted 
trade-ins. 1 wonder what they did with 
the traded-in units. 
1954 and 1955 Flyers 

The winter (February) 1954 flyer 
has twelve pages but no articles. One 
of the “new” kits listed is the RP-2 
tabletop record player kit, consisting 
of a changer, amplifier and speakers, 
all in a box, “designed for the complete 
electronic novice”, where all you built 
was the amplifier. Offering a consumer- 
type product like this kit showed that 
Heath was thinking beyond technical 
and HI-FI customers and pointed 
toward the deluge of such kits that 
followed within a few years. 

The summer 1954 flyer devotes the 
front page to the “new” VF-1 VFO, 
with a thorough technical description, 
schematic, and several photographs of 
the interior. There are no articles. The 
description of the “Williamson Type” 
high fidelity amplifier kit includes these 
words: “Even the complete novice can 
successfully construct this amplifier 
and have fun doing it himself. No 
electrical knowledge or manual 
dexterity is required.” This is another 
example of Heath’s efforts to broaden 
its (male) customer base. The flyer 
order-form includes an announcement 


that insurance fees on parcel post 
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shipments had been discontinued, 
resulting in “faster service and further 
savings’, and to write Heath directly 
in case of shipping damage. I bet that 
Heath’s experience with really unhappy 
customers who had to deal with USPS 
bureaucracy for insurance claims, led 
the company to eliminate the insurance. 

The fall 1955 flyer looks more likea 
catalog than the earlier flyers, but does 
have a power supply construction 
article for the WA-P2 hi-fi 
preamplifier, for customers who use > 
the preamp with a non-Heath power 
amplifier. (The WA-P2 normally got 
its power from its companion Heath 
power amp.) Heath emphasized that 
the power supply was not available as 
a kit, nor were the components 
available. The flyer also features the 
V7 VTVM and two oscilloscopes that 
incorporate printed circuit boards, 
having the advantage of “easy kit 
construction of critical amplifier 
circuits at a stability level difficult to 
obtain in conventional wired circuits.” 
I generally avoid Heathkits that use 
printed circuit boards in combination 
with vacuum tubes because of the poor 
quality of the early circuit board 
material, poor adhesion of the traces, 
overheating of the boards around the 
tubes, poor tube socket connections 
and increased difficulty with 
troubleshooting. In spite of these 
reservations, over the years I have 
happily owned and operated any 
number of these Heathkits! 

The last flyer in the set is the winter 
1955 edition and runs twelve pages. It 
has one construction article, a 
modulator for the AT-1 transmitter. 
The “Brand New” DX-100 was featured 
(but noton the cover) with nearly a full 


page. This transmitter is unique among 
August 2016 


1953 Catalog, “Our 


new Office:” 

“This is a partial view 
of our new General 
Office operated by a 
staff of 35. skilled 
workers. Visitors to 
the Heath Company 
enter a strikingly 
beautiful reception 
room completely 
finished in African 
mahogany. They are 
greeted by a friendly, 


attractive receptionist 


who assists them in the prompt transaction of their business. A recessed 
illuminated wall showcase provides a convenient display area for completed 
instrument kits.” Continuing, the company offered “...liberal benefits over and 
above a good salary scale, a 40 hour week, and full company paid hospitalization 


for each employee and his family.” This is just the type of employer that a lot 


of people would like to find today. 


Heath’s HF transmitters in that its 
output power is specified in the flyer as 
“125 watts phoneand 140 watts CW.” 
Other Heath transmitters (and those 
of other manufacturers) were rated by 
input power — my DX-20 was rated 


that way, at 50 watts input. Within a 
year Heath had softened the DX-100 
output specification to “120-140 watts 
CW and 100-125 watts phone.” This 
softened a little further for the later 
DX-100B, to “an excess of 100 watts 


1953 Catalog, “VITVM 
Tube Aging Rack:” 

“This photograph 
shows a portion of our 
VTIVM aging rack. 
Tubes for this kit are 
subjected to a 
preliminary aging of 
48 to 72 hours for 
maximum instrument 
stability. Condition of 
diode balance in the 
6H6 tube is determined 
and the shipment of 
faulty tubes is virtually 


eliminated.” The tubes in the center of the rack are 6H6s with 12AU7s on the right. By 
this time Heath was up to model V6 of the VITVM. 
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1953 Catalog, “Wire 


Cutting Department:” 
“Wire Cutting 


Department... We 
annually handle over 3 
million feet of assorted 
wire.... One of the 
longest lengths of wire 
is for the O-8 
oscilloscope kit — 70 
feet... All of the wire 
requirements are rolled 
into a neat compact 
bundle and stocked in 


kit bins immediately available for kit packaging.” Three million feet of wire works out 
to about 11,000 feet a day, for a 5 day work week. I hope she got plenty of help! 1953 


catalog. 


on phone and 120 watts on CW”. 
Heath soon realized their error in 
giving actual output ratings and never 
did it again. This was just as well for 
me, because in my Novice class I had 
learned that class C amplifiers are 
80% efficient, so I thought I was 
getting 40 watts output from my DX- 
20. It was many years before I found 
out that it actually put out only 25 


1953 Catalog, “The ——. 
Engineering @ 
Departments 


Laboratories:” 

“The Heath Company 
Engineering 
Department has four 
individual laboratories 
for maximum privacy 
and isolation so 
necessary for 
development work.” 


Icanseea Heath VIVM, 


watts or so. 
The Heathkit Catalogs 

The catalogs I have found to be of 
interest run from the fifties to the 
early/mid-sixties. Through this period, 
the technical flavor of the catalogs 
gradually faded - schematics got smaller 
and smaller and finally were eliminated, 
and the technical commentary and 


devolved 


notes into product 


descriptions with some specifications. 


an audio VIVM and intermodulation analyzer, so this lab is set up for dai wane Note 
that there are several pieces of non-Heath test equipment to the left of and behind the 
engineer. I bet they did a little cleaning up before taking this picture! 


% Electric Radio #327 August 2016 


From the 1953 Catalog: 
The Advertising Department: All four 


employees are bent over their drawing 
boards suggesting that this is a posed shot, 
but it serves as a reminder that there was a 
time before computer displays when 
people drewatan actual board. The device 
on the right-hand drawing board is a model 
T-3 signal tracer. 


“We won't let you fail!” came to be a 
company theme. The cause for this 
was that the company sought to widen 
its customer base, with offerings going 
beyond the realm of test equipment, 
initially by offering ham radio and Hi- 
Fi equipment, and later (by the late 
sixties), by marketing almost anything 
you could imagine, from scientific 
instruments for education (including a 
scanning monochrometer), to color 
televisions, darkroom and marine 
equipment, to the famous “boonie 
bike”, and, improbably, a “kitchen 
waste compactor” in 1971. Another 
indication of how the breadth of 
Heath’s offerings grew is a listing (in 
the 1969 catalog) of trade shows where 
Heath would be exhibiting that included 
a hamfest, a model airplane trade show, 
a boat show, and annual Physics, 
Amalytical Chemistry, and [EEE 
conferences! 
1953 

die. 1953 catalog istitled “Test 

Equipment, Quality Test Equipment 
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in Kit Form” and runs 31 pages. In 
addition to test equipment there area 
couple of high fidelity amplifiers, an 
FM tuner and the BR-1 broadcast and 
AR-1 “all wave” receivers. Each kit in 
the catalog is described in technical 
detail, many accompanied by a 
schematic. It is clear that at this time 
the target customers were those with 
electronics experience and skills. There 
are fourteen photographs taken inside 
the plant, of various departments, 
showing how Heathkits 
manufactured. These photos include 


were 


“our new factory, our new office,” a 
VTVM tube-aging station, the wire 
cutting department, kit packaging, 
service department, engineering 


department, advertising department, 


1953 Catalog, Hardware Department: 


“In this hardware department 
individual hardware bags are prepared 
for each kit and the correct number of 
hardware pieces counted, measured, 
or weighed.” Many Heath manuals 
had a disclaimer indicating that small 
parts were measured by weight, and 
that if something were missing to try 
to obtain it locally, if possible. This 
photograph neatly illustrates how parts 
were actually weighed out. 
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1953 Catalog, Paint 


“In the paint room a 


highly efficient air 
conditioning system 
provides asmooth flow 
of filtered air that is 
humidity controlled in 
addition to 
maintaining proper 
temperature.” Notice 
that the operator is not 
wearing a respirator. I 
hope all of the airflow 
was enough to keep him 
shipping and hardware safe. 


\ 


AW 
By 


departments, machine 


a 


shop, paint room and 
warehouse. There are 
several other interesting 
tidbits to be found bya 
close reading of the kit 
descriptions in this (and 
later) /cataloge.. Pog 
example, a Williamson 


Type HI-Fl amplifier kit 


1953 Catalog, Warehouse 


Operations: 
“The Heath Company 


operates a main general 
warehouse of fireproof 
aluminum construction 
and two smaller warehouse 
buildings for reserve 
storage space, having a 
combined total floor space 
area of over 15,000 square 
feet.” The warehouses were 
separate from the factory 
and Heath had a fleet of 
trucks to move material 
between the two facilities. 
This is an impressive stack of boxes. No Heathkit printing is visible on them, so they could 


be an incoming parts shipment. 
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was available with a choice of output 
transformers — you could get either 
Acrosound or Peerless types. The 
technical advantages of both 
transformers were described. With the 
Peerless unit you could build the kit as 
a Williamson (triode) amplifier, or get 
more power using the added taps on 
the transformer primary. With the 
Acrosound transformer you could build 
the amplifier as an ULTRA-LINEAR 
type. Although the exact differences 
between the amplifier types were not 
explained there is alot more technical 
detail here than in later catalogs. 
Interestingly, the output power of the 
amplifier is not specified — instead, 
the intermodulation and harmonic 
distortion levels at 5 watts output are 
indicated. Also, the FM-2 FM tuner 
kit had a “pre-assembled and adjusted 
tuning unit...” indicating that Heath 
was already aware of circuitry/ 
adjustments that were beyond the skill 
of the typical builder. 


1954 Catalog, The Company Coffee Shop: 
“Heath Company employees enjoy morning 
and afternoon rest periods in this strikingly 
modern company operated coffee shop. 
This room, with its gay colors, unusual 
styling, and warm atmosphere, easily 
fulfills the purpose for which it was 
intended; to provide a period of complete 
relaxation combined with social diversion.” 
Note that there are ashtrays on each table, 
an amenity that most of us are happy todo 
without today. 


[Editor’s Note: This fascinating story 
concludes next month! References are 
at the end of part 2] 


1954 Catalog, Production Facilities, A Pile of Chassis: 


“This photograph illustrates the major reasons why Heathkits can be economically 
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produced and still 
maintain a high quality 
level. The particular 
operation involved is 
the bending of the 
chassis used in the 
[Model A-7B] Heathkit 
6-watt amplifier, part 
ofa 2,500 chassis 
production run.” The 
chassis were then hot- 
acid bath cleaned, zinc 
plated, primed and 
painted. 
ER 
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Early Clegg Six Meter Rigs for AM, CW, and SSB 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


The 1961 Clegg 99’er AM Transceiver 
with a5 Watt Output 

Clegg started in the six meter amateur 
band with the popular, low power Clegg 
99’er. The 99’er was a fairly basic rig; it did 
not have push-to-talk transmitter control 
and did not have a built-in VFO. 
Transmitter frequency control was by 
crystal control (8334-8666 kHz). The 
receiver tuned from 50.0 to 52.0 MHz, as 
there was essentially no activity above 51 
MHzin the 1960s when this rig came out. 
A mobile power supply was not built-in. 
The Clegg 99’er only operated on AM; it 
had no provisions for CW, FM or SSB; the 
receiver had no BFO, and the transmitter 
had no input for a CW key. 

Six meters was a popular band for mobile 
operation; antennas were full size 4-wave 


or loaded shorter whips for vertical 
polarization, or halo antennas, or the later 
square “Squalo” antennas to be consistent 
with the much more popular horizontal 
polarization. The 99’er had the filaments 
set up to operate from a nominal 13.8 VDC 
source for mobile operation with nominal 
12 VDC electrical systems used by nearly 
everyone starting in 1953 and finishing 
the migration to 12 VDC by 1956. To run 
mobile, Clegg suggested using a 50 watt 
inverter to drive the internal AC power 
supply, but to run the filaments directly off 
the 6.3 or 12.6 volt battery of the 
automobile; optionally, a 75 watt inverter 
can power the AC power supply and also 
power the tube filaments via the power 
transformer in the 99’er. 

The Clegg 99’er transmitter ran about 8 
watts input power. The final operated 
straight through; the crystal frequency was 
multiplied by six times, as was common 
with nearly all of the six meter transceivers 
made in the 1960s except fora few, like the 


6 METER TRANSCEIVER 


eet 
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Figure 1: Clegg 99’er Front Panel 
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original Heathkit “Sixer” HW-29 and the 
Hallicrafters SR-46 that used 3" or 5" 
overtone crystals oscillating at about 25 or 
50 MHz. The 99’er used Class A Heisting 
modulation using the output stage of the 
receiver audio to modulate the transmitter 
using plate modulation. A very hot 6AQ5 
pentode tube was used in the audio output 
function. 

The receiver is a double conversion design 
using a cascade RF amplifier using a type 
6DJ8 tube. The first mixer and tunable 
local oscillator was a popular 6U8 triode- 
pentode dual section tube with the pentode 
as the mixer and the free-running oscillator 
using the triode portion. The tubes in the 
99’er were all 7 or 9 pin miniature tubes. 
The IFs were the commonly used IF 
frequencies of 10.7 MHz and 455 kHz. 
The power supply uses a vacuum tube 
rectifier tube and a series choke in the filter 
section. Silicon diodes were readily available 


in 1961; it is possible Clegg needed the 
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Figure 2: Inside the Clegg 99’ er 


tube filament to make the 
currents come out right to 
enable them to put the filaments 
in series to operate them off of 
12.6 volts. 

The Clegg Thor 6: 

The True Only AM 
Transceiver on Six Meters, 
or Anywhere Else 

The higher power Clegg 
Thor 6 was a fifty-watt-input 
power transceiver with a 
separate power supply and 
modulator; the modulator for 
home use on AC power used 
tubes and a solid state power 
supply with silicon diodes doing 
the rectifying while the DC 
power supply/modulator used 
power transistors as the audio 
output stage and the inverters 
to make high voltage from the 
12 volt electrical system of the host 
automobile. The mobile power supply only 
operated from a 12 volt negative ground 
system, as very few cars used positive ground 
on a 12 volt system. Only two come to 
mind; the 1955 Packard and the 1960 
Hillman Minx. (Iam sure other years used 
positive ground, but being the owner of an 
English 1960 Hillman Minx it is the only 
one I am sure of.) 

The Clegg Thor was a true transceiver in 
that it transmitted on the receive frequency 
unless crystal controlled transmit was 
selected. A 10.7 MHz crystal was used on 
transmit to mix with the tunable VFO in 
the receiver to provide a transmit signal on 
the receive frequency. On receive, the first 
IF is 10.7 MHz and the second IF is 456 
kHz. Why Clegg liked the extra 1 kHz over 
the common 455 kHz IF frequency is a 
mystery for the ages. The 10.7 MHz crystal 
was also used for BFO service to copy CW 
or for the patient, SSB (good luck; no RF 
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gain control and no SSB AGC). 

The Thor used a 6883 tube in the final 
amplifier; this tube is a 12.6 volt filament 
version of the popular 6146 RF amplifier 
tube. The balance of tubes in the transceiver 
cabinet were 7 and 9 pin miniature tubes. 
The separate companion AC power supply 
and modulator used two octal based tubes; 
two 6BQ6s were used in the output stage 
of the modulator. For mobile operation, 
the Thor already used 12.6 volts for the 
filaments in the transceiver itself; the 
separate DC power supply / modulator 
used TO-3 power transistors in the class B 
modulator and power switching transistors 
in the power conversion circuit. Both the 
AC and DC power supply / modulator 
units used solid state silicon diodes to rectify 
the AC to make DC for the transceiver, and 
the modulator on the AC unit. 

The receiver used a 6CW4 Nuvistor 
tube from RCA as the RF amplifier. The 
first mixer is a high performance tube, a 
6EH7. The tunable VFO uses a dual triode 
6DJ8 tube as an oscillator and cathode 
follower operating on the low frequency 
side of the incoming signal; the plate voltage 
is regulated by a OA2 gas filled regulator 
tube. The Thor used a three-crystal filter at 
10.7 MHzto help provide good selectivity 
and excellent image rejection. Clegg 
remained “hung up” on using 456 kHzas 
the second IF frequency, rather than 455 
kHz; the second conversion is crystal 
controlled using an 11.156 MHzcrystal. A 
second 6EH7 tube is used as an IF amplifier 
at 456 kHz. A 6BL8 triode-pentode tube 
goes from 10.7 MHz to 456 kHz with the 
triode as the crystal oscillator and the 
pentode as the mixer. A 12AL5 dual diode 
tube is used as the detector; oddly enough 
it has the two diode tube sections wired in 
parallel. A GBM8 triode-pentode tube is 
used as the receiver audio amplifier and 


audio output stages. 
pee Se 
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The transmitter has auser selected crystal 


oscillator using either 8.334 to 8.667 MHz 


or 12.5 to 13.0 MHz crystals; the oscillator 
produces output in the 25 to 26 MHz 
range. The next stage is a GBA7 pentode 
tube which functions as a doubler to 50 to 
52 MHz when using crystals; it functions 
as a mixer when using the VFO, providing 
an output of 50 to 52 MHz by combining 
the 39.3 to 41.3 MHz VFO witha 10.7 | 
MH crystal oscillator. The signal is then 
applied to a 6DJ8 RF amplifier driving a 
7558 driver tube to drive the 6883 [12.6 — 
volt filament 6146] final amplifier tube. 
Clegg claims about 62 watts input and 
about 40 watts output; my Thor does this 
easily. 
The Clegg Venus six meter SSB-CW- 
AM transceiver 

The Clegg Venus was the earliest six 
meter SSB.transceiver made by anyone; it 
predates the “Weathkit SB- 110, the Swan 
250, and the Drake TR-6. It used a 12 volt 
filament 6883 version of the 6146 tube in 
the final fora rating of 85 watts PEP input 
power. Initially, Clegg did not makea 117 
volt AC or 13.8 volts DC power supply for 
the Venus when it first came out in 1964; 
they used the same 12 pin Cinch-Jones | 
plug (S-312-CCT) wiring as the National 
NCX-3 and NCX-5 transceivers. Until — 
Clegg made their own power supplies for 
the Venus (Clegg’s item number 416), one 
could use the National NCX-A AC power 
supply or NCX-D DC power supply to 
operate the Clegg Venus. 

The Venus used the superb English 
Eddystone dial drive as was used on the — 
Clegg Zeus AM-CW six and two meter ~ 
transmitter and the Clegg Interceptor six- 
and-two-meter receiver. On the Venus, the 
dial reads out from 0 to 500, which 
corresponds to kHz on the six meter band 
segment covered, which was 49.975 to 
50.474 MHz. In the 1960s when this rig 
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was sold, there was essentially no activity 
above 51 MHz, and no single sideband 
activity above 50.2 MHz. Most AM stations 
were below 50.5 MHz except fora number 
of nets that often used between 50.55 and 
51.0 MHz. Now the AM activity usually 
starts at 50.4 MHz and FM is at 52.525; 
sideband activity starts at 50.110 MHz. 
The Venus receiver uses an RCA 6CW4 
Nuvistor tube in the RF amplifier. It is 
configured as a grounded-grid RRamplifier 


with no AGC or manual RF gain control — 


applied to it. The balance of the tubes are 
seven and nine pin miniature types, except 
for the octal based 6883 (12.6 volt filament 
6146) final amplifier tube. The receiver 
used two type 6EH7 high performance 
mixer tubes to convert the six meter signal 
to the 14 MHz range with a bandwidth of 
500 kHz; the second mixer converted the 
14 MHz range to a fixed 9.0 MHz first 
fixed IF. The 36.0 MHz injection to 
convert the six meter band to the 14 MHz 
range uses an 18.0 MHz crystal which is 
doubled to 36.0 MHz; why Clegg did not 
simply use a 36.0 MHz third overtone 
crystal is another mystery! The Venus used 
a crystal lattice filter, which is also used in 
the transmitter to remove the lower 
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Figure 3: Front Panel of the Clegg Venus 


sideband signal to make an upper sideband 
signal. For reasons lost to history, Clegg 
then converted the 9 MHz signal to 450 
kHz, the second fixed IF in a 12BE6 
pentagrid mixer, using an 8.5495 MHz 
crystal oscillator, using a half of a 12AU7 
tube in the oscillator. The Venus has a 
diode detector for AM reception and a 
12BE6 as a product detector on SSB and 
CW; a 448.5 kHz crystal is used in the 
12BE6 tube as the BFO set up for upper 


_ sideband when using 450 kHzas the second 


“fixed IF. Ed Clegg seemed to try to avoid 
the common IF of 455 kHz that was widely 
used; his designs either identified the IF as 
456 kHz, or 450 kHz used in the Venus. 
In the manual’s parts list for the Venus, 
Clegg lists the 450 kHz IF transformers as 
456 kHz IF transformers; they are the same 
part number used in other Clegg rigs. The 
9.0 MHz IF transformers are listed as “10.7 
MHz IF transformers;” these are the same 
part number as Clegg used in other rigs. 
They were tuned to 9.0 MHz by adding 27 
pF fixed capacitors in parallel with the 
windings. 

The Clegg Venus uses very little common 
circuitry between the receiver and 


transmitter; only the 36.0/18.0 MHz 
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Figure 4: Inside the Clegg Venus 


crystal oscillator, the 5.0 to 5.5 MHz VFO 
using a 6DJ8 tube as the oscillator and 
buffer, and the 9.0 MHz IF crystal lattice 
filter are common to both the receiver and 
the transmitter. Most SSB transceivers use 
the same source as the transmitter carrier 
oscillator driving the balanced mixer and 
the receiver BFO feeding the product 
detector. The Venus makes the DSB signal 
using a type 7360 tube at 9.0 MHz with 
a carrier oscillator using one half ofa 12AU7 
and a 8.9985 MHz crystal. The double 
sideband signal goes through the crystal 
lattice filter at 9.0 MHz; even the IF 
amplifies at 9.0 MHz are not common 
between the receiver and transmitter. The 
receiver uses a type 12BAG pentode as the 
9.0 MHz IF amplifier and the transmitter 
uses a type 12AU6 tube as its first mixer; 
there isno 9.0 MHz IF amplifier. The 14.0 
MHzrange signal from the mixer goes toa 
second 12AU6 tube that is an amplifier at 
the 14.0 MHz range signal; this tube has 
a provision for a CW key in the cathode 
circuit. A type 12BA7 mixes the 14.0 
MHz range USB or CW signal with the 36 
MHz injection from the 18 MHz crystal 
oscillator and doubler using a 6U8A tube 
to make a USB, CW or AME signal at six 


meters. [he six meter signal is amplified by 
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a 12BY7 driver tube to drive 
the final amplifier using a type 
6883 tube which is a 6146 
with a 12.6 volt filament. 

The Clegg Venus uses a 
control with an ON-OFF 
switch marked CARRIER 
LEVEL; it is used to set CW 
power levels and to add carrier 
to make an AM signal that can 
be heard properly by the many 
simple rigs on the six meter 
band in the 1960s. The Venus 
had provisions to allow the use 
ofa linear amplifier which Clegg 
did make called the Apollo and a separate 
receiver suchas the Clegg Interceptor. Clegg 
also marketed a transmit talk-power booster 
for the Venus called the “SS Booster.” Clegg 
included a switch to remove screen voltage 
from the final amplifier tube if it was desired 
to prevent the unit from transmitting. The 
Venus used mostly 12.6 volt filament tubes; 
it did use some 6.3 volt filament tubes and 
had those in series to use 12.6 volts as the 
filament supply. In three cases they used 
resistors to balance the current flow in the 
two 6.3 volt tubes in series. Oddly enough, 
they used one 12AU7 with the filament 
halves connected in parallel to make ita 6.3 
volt tube; it is in series with the 7360 
balanced modulator tube with an 82-ohm, 
1-watt resistor across the 12AU7 filaments 
to make the current balance. Four 6.3 volt 
tubes are in series in two separate pairs to 
run off the 12.6 volt filament supply; the 
6CW4 Nuvistor tube in the receiver RF 
amplifier has a series resistor of 39 ohms, 2 
watts to allow it to operate off of 12.6 volts. 
Truly some strange circuitry! 
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By Loney Duncan, WOGZV 
McKinney, TX 
loney2@sbcglobal.net 


Although I’ve operated several ART-13 
transmitters over the years, because of the 
daunting amount of start-up current, | 
never powered one with a dynamotor until 
my encounter with the Commemorative 
Air Force’s FiFi, the only flying B-29 
aircraft. When we installed the WWII radio 
position, an ART-13, BC-348, and the 
BC-4XX Command Sets, of course, we 
installed their stock dynamotors. Operating 
these while airborne was never a problem, 
as we were on the 28 VDC mains, powered 
bya regulated generator on each of the four 
engines, and a bank of batteries, all in 
parallel. And the old WWII carbon-pile 
regulators for the generators did a good job 
of maintaining 28 V. 

Bench testing or demonstrating the 
radios on the ground was quite another 
matter. While the BC-348 receiver and the 
Command Sets require a modest amount of 
start-up and operating current, the ART- 
13 requires alot. The dynamotor full power 
operating current is 33 Aand nota problem. 
But the measured start-up surge peak is 
280 amps for a small fraction of a second, 
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Operating the Collins ART-13 ASO 
Transmitter with its Correct 
DY-17 Dynamotor 


enough to trip the overload circuit of a 
Hewlett Packard 50 A lab supply, or activate 
the current fold-back circuits in most 
modern supplies. 

Asa result, we initially used an available 
Collins designed, military 28 V supply, 
weighing 170 pounds, for ground 
operating with the dynamotor. It would 
regulate to 100 A and handle a short time 
start-up surge several times that. This heavy 
duty supply worked well for us, but even 
on wheels it was pretty unwieldy. Although 
at twice the rated current, in a way, it was 
like a modern version of the 152 pound, 


Figure 1: The DY-17 Dynamotor, Original 
to the ART-13 Transmitter 
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mil surplus, PP-1104 supply 
that some of our readers have 
used for’ the’ ART-13 
dynamotor. There had to bea 
better way. 

We decided to design a more 
portable supply system for 
operating outside of the aircraft, 
especially for local air show 
demonstrations of the radio 
position units, where ease of 
moving and setup are 
important. Also, we wanted one 
small enough and reasonable in 
cost that could be used inaham 
station. The following is our 
experience. 

Except for very brief testing, 
we ruled out using two 12 V 
batteries on the ground. The 
ART-13 filaments and 
dynamotor really need a solid 
28 V for best performance, 
which we get when airborne. 
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In my experience, fully charged 
battery voltage isn’t quite high 
enough to give the 813 final 
optimum grid drive and power output on 
40 and 20 meters, the two bands we use for 
airborne ham communication. We wanted 
testing and demo results to be very similar 
to those of airborne operation. And it’s a 
problem to keep batteries fully charged 
while operating. 

Our strategy was to use a relatively 
inexpensive, well regulated, linear 28 VDC 
supply, 28 A continuous, 35 A ICS, 
weighing no more than about 50 pounds, 
and augment it with a circuit to 
accommodate the dynamotor start-up 
current. Obviously, a switching supply 
would be much smaller and lighter, but 
more expensive. 

As acompromise, our first attempt was 


VDC. 
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Figure 2: The Super Cap assembly is 29 Farads at 32 


sort of a step-start circuit, using two in- 
series batteries for about 0.3 seconds to 
start the dynamotor, and then auto switch 
over to the regulated supply without 
tripping its overload circuity. This worked 
fairly well, and at least the batteries were 
portable, although still heavy to lug around. 

One of the Rockwell Collins FiFi 
installation volunteers, engineer Bryan 
McCoy (KAW@YSQ) suggested a much 
better approach for the dynamotor start- 
up. He suggested using super capacitors 
and eliminating the batteries. He had 
designed some 14 V modules, instead of 
using batteries, for starting and running his 
motorcycle on cold Cedar Rapids, Iowa 
days, and recommended two of these in 
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DY-17A p 


ART- 13 


Note: High current, lowresistance connections 


made with seven 10 gauge pairs and 
appropriate solder lugs 


1 Ohm 225 W | 


230 VAC Input 


Figure 3: Schematic of the Power Supply for the DY-17 Dynamotor 


series for our 28 V requirement. He used 
two in parallel for his motorcycle. 
The basic building block for Bryan’s 


circuit isa D-cell size super cap, 350 farads, 


2.7 V. Six of these in series were used in his 
custom circuit board, 14 volt module, and 
two of these boards in series resulted in 29 
farads at a peak voltage rating of 32 V for 
our dynamotor. Figure 2 shows this 2 /2 X 
3 Y2 x7 ¥2 inch, two-board assembly, that 
is very compact and weighs 2 pounds. 

It’sa very low-internal resistance, quick- 
charge, low-weight “cap battery” that 
charges to the supply’s 28 V, which 
batteries can’t do. A simple parallel 
connection of the super caps with the 
regulated supply is all that’s required for 
continuous push-to-talk operation of the 
ART-13. They doa superb job of spinning 
up the dynamotor, maintaining a full 
charge very shortly after the start-up surge, 
and eliminating the need for step-start 
circuity. Many thanks go to Bryan for this 
unique design. 

The super caps do need to be fully 
charged before this push-to-talk operation 
commences. And with many farads of very 
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low-resistance capacitors, the current is very 
high at the start ofa charging cycle that lasts 
for several seconds. This was tested with an 
HP-6268B, 35 amp lab supply, where the 
adjustable constant current circuitry 
prevented the high charging current from 
overloading the supply. We realized that 
this feature would not be in the less 
expensive supplies. Protection of the supply 
during this initial high charging current 
was a key concern. 

When we selected a smaller, lighter, and 
lower cost Astron LSRM-35 A-220 supply, 
28 Acontinuous, 35 AICS, we concluded 
that its current fold-back circuit was not 
appropriate for this current limiting, and 
instead chose a simple, failsafe, external 
circuit. Also, we preferred to limit the current 
to no greater than this supply’s continuous 
rating, even though this would increase the 
charging time a bit. The objective was to 
reduce the stress on this supply. 

This circuit is shown in figure 3. Ini- 
tially, a 1-ohm, 225-W power resistor is 
switched (S1) in series with the super caps 
to limit the charging current to 28 amps 
after they are connected (S2) to the power 


August 2016 37 


supply. With a 29 second RC time con- 
stant, it takes about 70 seconds from acold 
start to charge to 25 V. Then the resistor is 
shorted out (S1) to increase to 28V ina 
couple of seconds, and the supply is ready 
for continuous push-to-talk operation. 
This rugged, wire wound resistor dissi- 
pates about 800 watts at cold start. But as 
the capacitor voltage quickly rises, the 
power decreases to 200W in the first 20 
seconds, continues toward zero, and the 
short time overload is quite acceptable. 

When push-to-talk QSOs are completed, 
and the transmitter is still on, the power 
supply is disconnected from the super caps 
(S2), and the capacitors quickly discharge 
as a safe practice. An accidental short with 
the 800 coulombs of charge on these super 
caps could do some real damage. Last, the 
resistor is switched back in series (S1) for 
the next time the transmitter is to be 
powered up, and the transmitter is turned 
off. 

There are practical variations of the system 
described. Instead of the on-sale, 28V 
supply we chose, two in-series linear or 
switching 14V, 35A transceiver supplies 
could be used. The resistor charging circuit 
would protect somewhat dissimilar 
supplies. Although we used circuit boards 
for the super cap assemblies, the 12 caps 
could be solder-interconnected with heavy 
gage wire. The high current circuitry of 
figure 3 was interconnected with two 
paralleled 10-gauge wires. Low cost, 
Levitron double pole, 20A switches (Home 
Depot) were used for S1 and S2, each pole 
fed with one of the parallel wires, giving 
close to a 40A rating for this application. 
The Maxwell super caps and the Ohmite 
power resistor were supplied by Mouser 
Electronics. 

This system has worked very well. We 
met our goal of about 50 pounds, and it 


could have been much lighter and smaller 
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had we been willing to use a more expensive 
switching supply. Although slightly 
inconvenient, the initial charge of the super 
caps is considered an excellent trade-off for 
the substantial weight and size reduction 
that gave us the increased portability and 
cost reduction we desired. Also, the supply 
operates very well with a portable 230 
VAC generator we have to use as primary 
power at one of our airshows. We had some 
regulation instabilities with another 28V 
lab supply on this generator. 

We have operated the ART-13 and this 
power supply with all four of its dynamotor 
models, the DY-11, DY-12, DY-17, and 
DY-17A with very good results. The latest 
model, a DY-17A, is shown in figure 1. It 
supplies the 1190 and 410 VDC for the 
ART-13 plates and screens. I should add 
that these dynamotors have performed 
remarkably well for their ages. The DY-11/ 
12 units have required the expected 
cleaning out and grease repacking of their 
old unsealed bearings. 

It surprised me somewhat that the DY- 
17/17A units with sealed bearings worked 
so well. I expected those Fafnir sealed 
bearings to have lost some of the volatile 
components of WWII grease through 
deterioration or slow evaporation over seven 
decades. Apparently the seals and grease 
were pretty good, and we haven't had to 
replace any bearings yet in the three units 
we ve operated. I did run two of them with 
a very light-power load, in the ART-13 
unkeyed CW mode for several minutes, 
just to circulate the grease in the bearings 
before applying the full transmit load to 
them. There’s no bearing noise from these 
dynamotors, and they coast well when 
unkeyed. There are new replacement 
bearings available for all four models, if 
needed. 

It’s rather remarkable that in WWII 


mobile equipment, vacuum tube high 
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voltages could be supplied with the 
compactness and relatively low weight ofa 
dynamotor. When compared to the ART- 
13 and BC-375 transmitter ground 
supplies, the dynamotor was quite a 
contrast. It was optimum for 28V airborne 
operation at that time. Once sealed bearings 
were used, these units required minimum 
maintenance. Of course, 400 Hz aircraft 
mains and silicon diode rectifiers, allowing 
low weight, small size, high voltage 
supplies, would come many years later. 

We may be somewhat unique in having 
an ART-13 dynamotor supply of this size 
and weight, with no batteries, that also can 
be easily accommodated ina ham station. 
Probably there are other ER readers besides 
me that have desired to operate the ART- 
13 with its dynamotor, but haven’t because 
of the start-up problems. There’s a certain 
charm about the whine of this dynamotor. 
Perhaps this super cap approach that I’ve 
described will go beyond the bench testing 
and demonstrations of our FiFi equipment, 
to more personal use. It did for me at my 
ham station, and I hope it will for some of 
you. 


“..and Now There Are Two” 


Writing in “AVWeb.com,” an Internet 
aviation news letter, Russ Niles wrote on 
July 17, 2016: 

“,..At approximately 8:30 AM CDT on 
Sunday morning, the worldwide fleet of 
flyable B-29s doubled when Doc lifted off 
from McConnell Air Force Base in Wichita, 
Kansas culminating a restoration project 
that began sixteen years ago at the factory 
where the airplane was built initially in 
1944. Piloted by the Commemorative Air 
Force’s (CAF) Charlie Tillman and copilot 
David Oliver, Doc joined the CAF’s Fifias 
the only two Superfortresses of the 3,888 
produced between 1943 and 1946 which 
are airworthy. Doc returned to the air 60 
years after its last flight in 1956 when it was 
ferried to China Lake in California, 
decommissioned and hauled into the desert 
where it was used as a target for Naval 


bomber training until 1987 when 


“Doc,” the newly restored B-29, rests outside its hangar at Wichita, Kansas. 
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The restored B-29 made a 15-minute test flight with an escort plane. 


Cleveland, Ohio printing executive Tony 
Mazzolini discovered it, largely intact, 
acquired it and moved it to Wichita. 

Mazzolini, members of DOC’s Friends, 
a nonprofit group formed to raise funds to 
support the airplane’s restoration and 
dozens of the volunteers who began 
restoring the airplane in 1991 were joined 
by hundreds of onlookers early on July 17, 
including Wichita Mayor Jeff Longwell, 
Kansas Fourth District Congressman Mike 
Pompeo, to witness the takeoff. The airplane 
completed high speed taxi tests on Saturday 
evening at around 8 PM in preparation for 
the first flight. 

“The flight itself lasted approximately 
15 minutes encompassing one takeoff, 
climb out to pattern altitude, anda return 
and landing. The crew chose to land after 


circling the field when a precautionary 
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“chip light”, indicating the possibility of 
metal pieces in one of the engines 
illuminated. The short duration of the 
flight didn’t dampen the enthusiasm of the 
crowd or their positive outlook. 

”T never thought I’d see this day when 
I started working on this airplane 16 years 
ago,” said Connie Palacios, who at 92 years 
ofage, remembers working on serial number 
44-66992 when it came down the assembly 
line the first time in 1944. “I prayed for 
good weather and a good flight when I 
woke up this morning. I just don’t have 
words to describe how I felt when I saw it 
in the air. It was wonderful...buta little bit 
sad, too, because of the volunteers who 
worked on it that have passed without 


getting to see this.” 
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Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! Weare 
always looking for good photos, especially we need attractive photos for Electric Radio 


covers.” 


The “Ollietron” Homebrew AM Transmitter 


Oliver Steiner (W2QXR) recently completed a homebrew AM transmitter. As Ollie 
mentions, ©... [he transmitter presently has a 200 watt plate modulated carrier output. 
This is running with a reduced voltage on the 8000 tube PA. I hope to install a heftier 
plate transformer anda Variac in the near future. This would allow me to operate the 8000 
tube at its full ICAS voltage of 2 kV. The modulator has its own separate power supply 
mounted on the modulator chassis. 

“T’m most grateful to Jack Schmidling, K9ACT for his 8000 tube PA schematic and 
advice, and to Andy Howard, WA4KCY (The Stradivarius of transmitter builders!) for his 


expert advice and encouragement.” 
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The AM table at W2QXR. Receivers are Grundig Satellite 800 Millennium and 
Hammarlund HQ-150A. The audio chain feeds into the modulator input transformer. It 
consists of an RCA 77-DX microphone into a Symetrix 528E voice processor into a 
Heathkit Williamson type Hi-Fi amplifier. 
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“Close-up of PA deck, you can see some of the metal tags which I ordered froma local sign 
company. I like the look of them and have used similar ones on my Ollietron Model A low 
power CW transmitter that I made some years ago.” 


Woody, W3TTW, 100 Years Old and Going Strong! 


By Joseph Fell, W3GMS 


Woody-W3TTW will be 100-years- 
old on August 24, 2016, and is still 
going strong. When I pay a visit to 
him, his operating table / workbench 
is loaded with projects he is working 
on! Often times I hear 40 CW in the 
background because CW is, by far, 
Woody’s favorite mode. When he 
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moved from his former QTH to his 
daughter’s place, one of the first things 
we did was to puta 40M dipole up for 
him. 

Woody got his first license back in 
1952, which by the way is the year I 
was born! His first transmitter was a 
homebrew set consisting of a GAG7 
crystal oscillator driving a 807. He 
used link coupling to match his rig 
into the antenna. Over the years his 
station evolved from that simple set to 
rigs like the BR W 5100 paired up with 
a Hallicrafters SX-73. Later he started 
getting Drake gear and that got him 
into SSB but CW continued to be his 
favorite. mode. Theseigayagene 
maintains a truly modern station. 

I met Woody when I was about 12 
years old and just getting interested in 
amateur radio. My father would drive 
me over to Woody’s house in 


Downingtown, PA to pick up old TV 


August 2016 


sets. I would take the TVs home, strip 
them down, and all those parts would 
become my first junk box of parts to 


build various rigs with. 

When I joined the Chester County 
Radio Club in 1967 he was the treasure 
of the club, and to this day I still have 
my membership card signed by him. 
Some 50 years later I still have some 
great radio gems that came from his 
cellar. Not only did he give me parts 
when I was getting started but he has 
been a major contributor to many of 
the vintage rigs in my amateur radio 
museum. 

Woody is best known for his 
willingness not only to help newcomers 
getting into the hobby but seasoned 
Hams as well. Most of his career was 
with the local electric utility company. 
Early on within that career he became 
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very proficient in climbing utility poles. 
With those skills, he was the best 
tower climber I ever met. Give hima 
tower and a bunch of antennas and in 
no time those antennas would be on 
the top of the tower. When I bought a 
home back in 1976 he donated a 60 
foot tower to me and then proceeded 
to put it up for me. Once it was up he 
installed all the antennas. I truly believe 
he was as comfortable on top of a 
tower as he is on the ground! 

Today Woody is very active in our 
Frog Radio Club. He also has a soft 
spot fora good breakfast or lunch out. 
We have a local ham group that meets 
once-a-month for breakfast and he 
seldom misses an occasion to, as he 
would say “put on the feed bag.” 


ER 
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Article 
Improvements for the Screen 
Modulated Broadcast Band or Ham 
QRP Transmitter from ER #320, 
January 2016 


By Phil Legate, ACWOB 
spf@Reagan.com 


Power Supply Update, Figure 1 

After some extended operation I noticed 
a persistent buzz in the transmitted audio. 
This was traced to the 160V power supply. 
Extra filtering and minor changes in resistor 
values of the voltage divider are noted in 
the schematic. 

The 120 Hz ripple on the 160V power 
supply is now 20 mV P-P. 


Updates 


RF Stage Update, Figure 2 

Oscillator amplitude stability was 
improved by converting to a pure Pierce 
oscillator arrangement. 

The plate loading of the oscillator and 
tuning were converted toa parallel-resonant 
circuit in lieu of the original series-resonant 
voltage divider, as depicted in the new 
schematic. 

For amateur radio QRP operation, the 
6HZ8 tube is preferred. Component values 
for Amateur operation are noted in the 
original article. 
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Figure 1: Updated power supply section for the QRP transmitter, see the text. 
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ACOOB 6HZ8 or 6CX8 Transmitter RF 
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Antenna Matching Unit for 1.7 MHz, 
Figure 3 the antenna’s low resistance to 
After some additional experimentation, | approximately 40 ohms for the transmitter, 
I have found an antenna matching unit —_~while L1 provides a reactance to counter 
that works quite well. Thetoroidconverts the antenna circuit’s capacitive reactance. 
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The Viking II-CDC Part 2: 
Modifications and Upgrades 
from ER #324, May 2016 


The Viking II-CDC Speech Amplifier/ 
Driver was missing from ER Issue #324 
and is shown below. The supporting text 
for the Speech Amplifier/Driver can be 
found in ER #324 beginning on Page 18. 


Speech Amplifier and Audio Driver 
Recommendations 

There are many modifications for 
upgrading the speech amplifier and driver. 
In ER #9, Sheldon Rubin (KT2L) had 
some Viking II modifications, as well as 
those articles by Tom Bonomo (KGAD) in 
ER numbers 110 and 111. 

Most rebuilders agree that the first item 
to check or to replace is the audio driver 
transformer, [3. 

The fine-wire windings of the early driver 
transformers suffered from acid paper 
corrosion that resulted in either shorted or 
open windings. Another reason for 
replacement is the limited bandwidth of 
the stock transformer. 

My preference for the replacement 
transformer is the Hammond P-124B that 
has a 1:3 primary-to-secondary turns ratio 
and wide frequency response. Others prefer 
the Hammond P-124D, or the lower cost 
P-T 156 available from Antique Electronic 
Supply, https://www.tubesandmore.com/ 
products/P-T156. 

Changing C2 toa 0.0022-pF, 500-volt 
cap moves the speech amplifier’s audio 
frequency response down to approximately 
100 Hz. The ultimate low-frequency 
response of the total system is determined 
primarily, of course, by the response of the 
modulation transformer and driver 
transformer. I prefer not to lower the 
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frequency response too much in order to 
retain some higher frequency components 
for cutting through noisy conditions. 

Adding a 27-k, 4-watt resistor in series 
with a 330 pF cap to ground at the wiper 
arm of the gain potentiometer attenuates 
hiss and supersonics before they reach the 
driver stage. 

I use high impedance dynamic 
microphones suchas the Shure 522, Shure 
450, and the Speco MHL-SS. If you use 
the D-104, you may want to investigate 
Bonomo’s re-biasing of the first 6AUG6 
stage to accommodate the D-106’s higher 
output voltages, as described in ER #110. 

Note: One cannot simply replace the 
6AU6 first stage amp with a 6AH6 without 
re-biasing that stage, contrary to some 
misinformation in the public domain. 

Always remove the paper .001-pF 
Aerovox cap C7 because it is guaranteed to 
have leakage and show resistance below 
100k and it will attenuate drive voltage. If 
using other than the Hammond 124X 
series, replace C7 with a 1-kV, 560-pF 
capacitor. If using the Hammond 124X 
series, remove C7 and placea 82k to 91k %2- 
watt resistor across the secondary of T3 to 
properly load the driver stage. 

I also converted the 6AU6 driver stage 
from a quasi-triode stage to a pentode stage 
by using Bonomo’s suggestion of replacing 
R37 (22k) with 51k and adding a 1nF 
voltage-stabilizing capacitor at the screen 
grid. I also raised cathode resistor R31’s 
value to 680 ohms and the capacitor value 
of C34 to 47 pF. These four component 
changes increased the gain of the driver 
stage and also reduced distortion. 

The CDC version contains an extra tube 
stage. Johnson called it an “Automatic 
Modulation Limiter” in an earlier section of 
the manual anda “fast acting compressor” 
ina later section. In either case, it supposedly 
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Figure 4: Viking II-CDC Speech Amp and Driver 
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limits the gain of the first 
audio stage. The T3 
secondary feeds audio to 
the grids of the common- 
cathode 6J6 tube. A 
positive bias on the 
cathode, determined by 
R76 of about +4 V, sets 
the point where the 6J6 
starts to conduct and gain 
starts to be reduced. Gain 
is reduced by lowering the 
voltage on the screen grid 
of the first stage. Capacitor 
C3 integrates the voltage 
foraspecified “hold” time. 
So we have in essence a 
fast-attack, slow-release 
compressor. Many hams 
consider this stage a waste 
of filament power because 
it has only limited 
effectiveness, and thus 
simply remove the 6J6. 
RF Chain 

Recommendations 

A later manuscript had 
the following correction 
under the heading, RF 
Chain Recommendations 
from page 22 of ER 324: 

“.,.An additional in- 
ductance in the PI-Net, 
L70, which has the same 
value as L10, was added 
to increase the inductance 
for an additional 100 kHz 
slide down to 1.7 MHz.” 


ER 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads run ONE month unless otherwise requested. Please 
email for the display ad rates, they are different from regular classified | 


ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 


Electric Radio 

PO Box 242 

Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


" The DEADLINE for September 2016 is Thursday, At 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 


FOR SALE: Atlas 350XL two non working 
but complete. One receives. $360 plus 


address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Rockwell Collins KWM-380. 
2.1, 1.7 0.36 KHz filters, control interface. 
$1,950 plus shipping. Alan, KERFK, 425- 
205-1280, alanchandler @frontier.com 
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shipping. k8Bwozdan@gmail.com, 281- 
974-8171 


FOR SALE: New Tungsram 833A tubes in 
boxes. $40 each plus shipping. Have two. 
Eric at ekehew @hotmail.com 


FOR SALE: Plate transformer from BC- 
610. Fully tested, great buy, only $60. pick 
up only. Tom w3bym1 @gmail.com. 
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FOR SALE: ATC-1 (ART-13) Transmitter, 
Good Condx. $250; Dynamotor BD-77-M 
Good Condx, with matching plugs, $50; 
Dynamotor Cable Set, CD-151, 2-piece, 
for BD-77, Good, $40; Tuning Unit TU-5- 
A 1500-3000 KC, with case, Good, $75; 
Command Set Modulator, MD-7/ARC-5, 
Good, $50. All plus shipping, Dave, 
WBOWHG, wb9whg @arrl.net, 608-515- 
3466 


FOR SALE: ER Magazine early issues 1- 
32. Nice and clean. $80 plus $12 media 
mail. Dennis, WB9YEMD, 
dwotrans @gmail.com, 970-249-4099 


FOR SALE: Howard Mills restored Collins 
R-390A for $2800 obo and Collins R-389 
for $3500 obo. Cosmetically and 
electrically perfect with manuals; and a 
mini outboard SSB converter for the R390A. 
These radios are in new Fair Radio 
Harrison cabinets and are too heavy to 
ship FedEx to a residential address. 
Pickup preferred or | can deliver a 
reasonable distance. Email preferred as 
my digital hearing aids hearing and 
modern digital telephony are not really 
compatible. WOEWQ Edmond, OK 
peter.patton @ cox.net 


FOR SALE: R-390A Good condx. Pix/ 
details avail. $650. Walt, N4GL, (352- 
637-1755. sjotrollet@ yahoo.com 


FOR SALE: Commercial AM Audio 
Monitor. Email for photos and manual 
copy. $85 plus shipping Bill Turini KA4GAV 
507-301-3660 guido@hamanuals.com 


FOR SALE: “Hitler Radio” Der Deutechen 
Kleinempfanger DKE 1938. Send for free 
circuit diagram. W5AIR, F.M. Wood, 979- 
704-0999 (5 Rings), 3908 Stillmeadow 
Dr., Bryan, TX 77802 


-FOR SALE: Harris RF 3200 with Harris 


DC supply, manual copy, and Harris 


‘microphone. Missing PS to TRX cable, 


but easily fabricated. It works and | have 
had it on the air. $800 for TRX and $200 for 
PS, free FedEx shipping in two boxes. You 
can also use TRX with large 35-50A Astron 
PS. Also for sale Harris RF3200ET 
complete in original black Halliburton 
case with AT, antenna, microphone, all 
cables, and a new manual. This unit has 
the second generation ALE board and 
was recently checked out by a former 
Harris engineer. Price $2500, free FedEx 
shipping. WOEWQ Edmond, OK 
peter.patton @ cox.net 


FOR SALE: Scott 800B SW, AM, FM radio 
chrome chassis, and remote PC with 
chrome chassis. Excellent condition and 
it works, recently restored. Set includes 
manual copy and all Jones plug cables 
and a remote speaker. Can be shipped 
FedEx in three cartons. Price $800 obo. 
WOEWQ Edmond, OK 
peter.patton @cox.net 


FOR SALE: Collins KWM 2A with teflon 
wiring, plug in relays, mobile mic, 136B- 
2 NB, manual, and Samsonite traveling 
case. $1100 obo. Collins 30L-1 linear 
with manual in Samsonite travelling case 
$800 obo. Collins 312B-4 with manual, 
Collins dual reel portable antenna, and 
DC PS in Samsonite travelling case. $400 
obo. | had this set on the air until recently 
before preparing it for a travelling station. 
| will ship the radios and the Samsonite 
cases in separate cartons by FedEx. If you 
want the whole set for $2000 | can deliver 
them a reasonable distance. WOEWQ 
Edmond, OK peter.patton @cox.net 


High Performance Crystal and Mechanical Filters for your Collins, 
Drake, and Heath Radios! 


international radio 


—=——__Y PO Box 2110, Aptos CA 95001, USA 
, tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 
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FOR SALE: For Collins 30L-1 or similar 
amp: Set of four JAN 811-A Cetron tubes, 
made in USA dated 5/88, NIB/NOS, $90, 
and set of four 572-B Svetlana tubes, RF- 
tested, purchased 2011 from Frank Krize, 
NIB/NOS, $240. Collins S-3 line with 75S- 
3, 328-3, 516F-2 and cables, newly 
restored and exc. condition, $1,550. 
Collins 312B-4 console, $225. Demo and 
pickup in Cleveland, OH area, or add 
shipping. For info. contact Phil W8OZM, 
xion@ncweb.com 


FOR SALE: Several Antique Radios Ak 
Radiola Ill Early Battery Sets Etc Etc Howard 
Felder 301-320-3028 


FOR SALE: National Radio Institute 
course material. 47 books circa 1930. 
Highest of first 3 offers. Tom, 281-229- 
2970 


FOR SALE: | am selling 160 military radio 
TM’s for a local museum. All are new or 
very good condition. Most have multiple 
copies. E mail or write for list. Dave, 
WONBZ @comcast.net 13020 Lakeview, 
Burnsville, MN, 55337 


FOR SALE: Towers, racks, test equipment 
for sale, radio shop going out of business. 
Email Al for list at: 
bigandoddmv @ gmail.com 


FOR SALE OR FOR FREE: items, parts, 
etc. See website: www.panix.com/~w4pon 


FOR SALE: Alpha 9500 amplifier, $4000. 
Email wes0331@gmail.com or phone 
520-398-2722 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $1,750 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 
amp in exchange for tower work, thinking 
I'd get around to restoring it, but hasn't 
happened. Pix available. Stored in garage 
in MD. $3000.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 
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FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures available, 
restored by Howard Mills, in Very good 
condition, $7,500. Contact Jim Stitzinger, 
WA3CEX, 818-519-4419 
jstitz @ pacbell.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


FOR SALE/TRADE: ARRL Handbooks 
1942 to 1992; “Radio” Handbooks 1938 
to 23rd Ed.1987; RCA Tube Manuals 
RC14 thru RC28; QST, “73”, CQ, Ham 
Radio magazines. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, 
WBOIQK @ ARRL.NET 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
wefnz @ verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 
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W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 


¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. iS. Ken, 
www.RadioReprints.com 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS = 


can-caps.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N90O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R890A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hittp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @ yahoo.com 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all types 
of communications parts. 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 
Tubes Large Speakers 


Military Equip Telephone Equip 


Boat Anchors Old Computers 
Manuals Test Equip 


Components a. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


HamGHiFi 


av 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 


WANTED: Manual or copy for R-808/GRC- 
14 receiver. Joe Beseda, 4730 S.E. 87th 
Ave, Portland OR 97266-3046 503-775- 
7565 


WANTED: Collins 75A-4 bottom panel to 
complete a restoration project. Gary, 
W5UUO, gna.ang2 @gmail.com 


WANTED: Repair of my two BC-611 
surplus radios. They are semi-alive. Andy, 
K6RY, candoandys @aol.com, 599-903- 
2482 


WANTED: Manual for a Centimeg 432 
Transmitter Rich, NSSAU, 512-335-4207 
n5sau @ austin.rr.com 


WANTED: Popular Electronics Magazine, 
May and August 1960. Glenn, 
wb4vej @arrl.net 


WANTED: National XCU-7 Calibrator. 
NCX-3 for repair or parts. Curtis Gidding 
KCQUNL 217-359-4017 
curtstamp @ aol.com 


WANTED: Any information about 
Transcom Electronics, Inc. of Escondido, 
CA. Company history or anecdotal 
information about the SBT-3 rig. Dale, 
W4OP, parinc1 @frontier.com 
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WANTED: Knobs for Hallicrafters SX-110, 
one for the Antenna Trimmer and one for 
Standby-Receiver. Both are the same as 
the knob on the Crystal Phasing control 
and have the part number 015-200835. 
Phil Whitehouse, W1GEE, PO Box 527, 
Hampden ME 04444 


WANTED: Looking for control head for a 
Yaesu FT-8100. Will consider complete 
radio too, if price is right. Contact Jim at 
662-755-2558 or E-Mail: 
j.searcy65 @gmail.com 


WANTED: Atlas 210x or 215X Transceiver, 
excellent condition, Dave, 
kimr@msn.com 


WANTED: Simpson panel meter. 50-100 
Microamp, 2-3/8"square face (typically 
called 2-1/2") with round movement 
housing 2-3/16 diameter. Movement must 
work, condition of enclosure not too 
important. JeRB K8WPI 
Oldbugger@copper.net 269-382-5401 


WANTED: Copy of “Riding the Airwaves 
With Eric Palmer, Jr.” (c.1930) Pete The 
Greek/ NL7XM at: NL7XM @ QCWA.org or 
PO Box 3026, Easton, PA 18043-3026 


WANTED: retirement for me means 
restoration of boat anchor receivers. 
Would be interested in Restoring 
Hallicrafters SX96 OR SX100. Must be all 
Original, working and well preserved. Also 
looking for complete set of knobs for 
SX99. Tom, 432-837-3679 


WANTED: Globe King 500 Audio Driver 
Transformer for the modulator chassis. 
Globe p/n 1203-006 or p/n 1203-002. 
Ron, ab5wg @satx.rr.com 


WANTED: PRC-47 modules, tubes, 
accessories, non-working sets. Ron, York, 
PA k3TZJ@arrl.net 717-880-0731 
WANTED: Radiovision “Commander” 
receiver. Any condition. National NC-240D 
dial assembly. Rob Vincent, K1DFT 


WANTED: Layfayette KT-390 or Ameco 
TX-86 for future articles. Please contact 
Phil (AC@OB) at spf@Reagan.com 
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WANTED: Copy of TechNews article by 
Bud Banes that covered the conversion of 
the Collins 310B from plug-in coils to 
band switching. Will pay for the expenses 
incurred. Gary, W8KM, 
gpsschauffler@ yahoo.com 


WANTED: Need various parts for my BC- 
375 restoration. Please email for details 


and a list. Bob, KFOAM, 
bobh@wescomm.com 
WANTED: Early Hewlett-Packard 


Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art and science of thermatron design 
and construction. it is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 
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Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 


jstitz @ pacbell.net 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
KN4R, 
brianharrison@embarqmail.com 704- 


USA. Tnx! Brian, 


657-8910 


WANTED: Singer Plug Units AR-1, AL2Y, 
UR-3, VR-4 also MF-9 Main Frame. Dean, 


deansoderling @ hotmail.com 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 


Oak Lawn, IL 60453-5252 


WANTED: Looking for history, address, or 
any info about Electronic Assistance Corp, 
“Radiomarine” Corp, RMCA, 
Jersey. 


EAC, 
Redbank, New 
Kendricksellen @ hotmail.com 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 


design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson’ Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & II Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted S$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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and are available in three versions: 


guarantee. 


WANTED: ARC-5 transmitter racks MT 


no, 71, fo ro. clove, Kea. 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison @ embarqmail.com 


WANTED? PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


Model AB-1 (With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) ..............0000 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
VAC). sidsnsossinpsakeothtectpettatatnasteeattsers eeeesiieee 
Shipping, each limiter - isis. ssccc.cpcdevessoscenss 
(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Electric Radio Store 
720-924-0171 


Metered Inrush Limiter, 


Models AB-1M, AB-300M 


Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
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EZ)Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 13,000 satisfied 


customers around the world! 


540-286-0176 


www.ezhang.com 


Call Today! 


First Licensed 
Before 1992? 


preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


Licensed today? 


Then you should join these 
distinguished amateurs! 


To Join or Renew visit: 


www.qcwa.org/join-renew.php 


For more information contact 
gm@qcwa.org 
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- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


e Publishes the quarterly AWA Journal with: 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


a _ Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
—Z 


awamembership@rochester.rr.com 


(585) 257-5119 http://www.antiquewireless.org 


WANTED: National HRO power supply, 
rack-mounted for 6V__ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KGGLH, 209 286-0931 
or k6glh @volcano.net 


sili 


as 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped Dy UPS... .n.uscssenueer-- $25.00 
Or on the Internet: 


www.ERmag.com 
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WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSCI Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: Hallicrafters SX-117 main 
tuning knob in nice condx. Ron, K3NFS, 
724-736-4464 K3NFS @outlook.com 
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e Your Resource for * * Collins Radio * * 


¢ Offering Unparalleled Free as wellas.. 


¢ World Class 


e .... Exciting Member Benefits 
Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


im some See what the excitement is about 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 


9612 after 6 PM EST 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison@embarqmail.com 


Series | + Disk | 
R.L. Drake Co. 


System 
Requirements: 


Performonce will vary 
depending on speed of — 
the computer, 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run, lithographic reprints from 
the original negatives, or digital copies. Shipping prices are for delivery by media mail within 
the USA. Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 


https://www.ermag.com/index/ 
Single Issues: $4.00 Each, Postpaid 


1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 
¢ Fora postpaid 29-page printed back issue index, please send $3. 
¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- $15.00 plus $5.75 S&H 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVEMtISING. --------------------------------------- nao nnn nnn nn nnn nn nnn nn nnn nn nnn nnn nn nnn nn nen nn nnn nn renee ne $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:--------------------$29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s closing. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 


Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full COlOr.---------------------------------00----2n nee e ne nnnnnnnne $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ---------------------------------------------------- 0-2-2 nn nnn nn nnn nn nnn nnn nnn nnn nnn cence nn nnenns $24.95 - 10% - $22.45 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
poe nn neem nena nnnnnnennnnnannannnnnnnnnnanananannn nana nanaena na nannnnanananannananannnnnnenananennnnnanamanananmnn $25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ..............:00+ $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.------------------------------------------------------- 2-2-2 nnn nnn nn nnn nnn nn nnn nnn nn nnn nnn nnn n nnn nnn $26.95-10% = $24.25 


Shortwave Receivers Past & Present, 4th Editon: This book is curently not available. 


The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Foes, mentioning radio communications of the day. <----=--«-------=-----0--Hn-nennwnnannsnnnnsanennnan nen $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
wn nn nnn nn nn nnn nnn nn nn nnn nn nn nn nnn nn nn nn nn nn nn nnn nn nn nn nnn nn nnn nn nn nnn nn nn nnn nnn anna $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 


Present are heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 


Electric Radio #327 August 2015 61 


Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and pene a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. The 
color is slightly lighter than the 
cover of ER. $17.00 delivered, 
$18.00 for XXL. (Medium 
Available by Special Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
1 hour, $39.95 
1 hour, $39.95 
2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 


62 Electric Radio #327 August 2016 


Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 
These organizer boxes are the correct size for many ER-size 
magazines, such as The Old Timer's Bulletin, The Tube Collector, 
or The AWA Journal. 
Set of 10: $11.75 + $10.00 S&H 
Set of 15: $17.25 + $10.50 S&H 
Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


HAMMARLUND Y |INADIONAE 
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Subscription Information 

Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75- 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 

Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 

Visa, Mastercard and American Express 


email: Ray@ERmag.com 


Electric Radio | 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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There's one 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
8/16 


Specializing in the sale of vintage ham, antique 
radios, audio and associated equipment. 


« Professional auctioneer for over 14 years. 
¢ Collector and licensed ham for over 35 years. 


« We utilize a professional online auction 
platform to successfully target, market and 
sell to a nationwide audience. 


* Call or email to see how we can help with your 
single item, collection or estate. 


« Visit our website to view past auction results 
and upcoming auctions. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WDOERU 
816.455.5520 or 913.568.3767 
david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


